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I.  INTRODUCTION 


A  software  evolution  tool,  Computer-Aided  Software  Evolution  System 
(CASES),  has  been  designed  and  implemented  for  supporting  the  development  of  large 
and  complicated  software  systems.  Most  automated  tools  similar  to  CASES,  such  as  the 
INSERT  system,  created  by  CMU,  and  QSS  DOORS,  used  by  the  U.S.  Treasury 
[DATT99],  have  attempted  to  match  the  requirements  of  software  evolution,  but  some 
essential  problems  of  software  evolution,  like  automated  version  control,  component 
traceability,  and  job  scheduling  and  assignment,  are  left  unaddressed. 

Roetzheim,  [ROET98]  stated  that  the  United  States  has  around  175,000 
information  projects  to  process,  but  that  3 1  %  of  them  are  going  to  fail.  Of  these,  40%  are 
canceled  when  it  is  recognized  that  their  system  design  proves  to  be  untenable.  Another 
33%  are  unfinished  or  are  delayed  as  they  run  out  of  budget  and  time.  Luqi  [LUQI97] 
noted  that  formal  methods  can  help  industry,  companies,  and  businesses  improve  these 
numbers.  Many  of  the  problems  described  in  [ROET98]  could  be  addressed  by  the 
integration  of  software  evolution  management  and  control,  software  evolution  object 
reuse,  and  software  evolution  history  tracing  [HARN99f],  which  was  the  focus  of  this 
research. 

The  objective  of  this  study  was  to  design  CASES.  CASES  can  assist  software 
evolution  activities  of  software  engineers  and  help  them  better  control  and  manage  the 
software  evolution  processes.  In  particular,  CASES  can  provide  a  systematic  and 
automatic  environment  for  developing  real-time  embedded  systems  [HARN99d]. 
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In  order  to  accomplish  this  work,  the  following  approaches  were  used:  rapid 
prototyping  [LUQI88a]  [LUQI88b],  formalization  of  software  evolution  objects 
[BADR94]  [LEEB93]  [SETT98],  and  reuse  of  software  objects  [GOGU96]  [HARN99a] 
[STEI91].  Rapid  prototyping  provides  the  best  way  to  firm  up  the  user’s  requirements. 
Formalization  of  software  evolution  objects  provides  the  fundamental  theorems  of 
software  evolution  processes.  The  reuse  of  software  objects  enhances  the  reliability  of 
software  development. 

CASES  can  provide  automated  assistance  throughout  software  evolution 
processes  and  support  the  practical  development  of  large  complicated  systems  by 
physically  distributed  development  teams.  To  describe  and  automate  software  evolution, 
the  software  evolution  process  is  formalized  using  the  Relational  Hypergraph  (RH) 
model.  The  RH  model  is  an  extension  of  the  hypergraph  model  and  evolutionary 
hypergraph  model  [HARN99b]  [HARN99f]  [LUQI97],  The  RH  model  defines  primary- 
input,  secondary-input,  and  output  dependencies  among  software  evolution  objects,  and 
builds  a  multi-dimensional  framework  for  software  evolution  processes  [HARN99e]. 

The  main  functions  of  the  RH  model  are  to  describe  the  software  evolution 
objects  and  their  dependencies,  to  formalize  software  evolution  processes,  and  to 
construct  the  RH  net  for  navigating  software  evolution  objects. 

CASES  provides  five  functions  related  to  the  activities  of  software  evolution:  step 
refinement,  project  evaluation,  constraint  management,  personnel  management,  and  step 
management.  CASES  also  provides  five  functions  related  to  software  evolution 
components:  component  management,  component  traceability,  version  control  and 
configuration  management,  dependency  management,  and  inference  mle  management. 
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CASES  was  built  using  object-oriented  tools,  Java  JDK  1.1.7  and  Swing  1.0.3 
under  the  Visual  Cafe  version  3.0  environment  [SYMA98].  CASES  can  interface  to 
Microsoft  Notepad,  Microsoft  Word,  Microsoft  Excel,  and  Netscape  but  also  to  a 
prototyping  tool,  Computer-Aided  Prototyping  System  (CAPS)  [LUQI88a],  CAPS  is  an 
easy  to  use,  visual,  and  integrated  tool  that  can  be  used  to  rapidly  design  real-time 
applications  utilizing  its  prototype  system  description  language  (PSDL)  editor,  reusable 
software  database,  program  generator,  and  real-time  scheduler  [BERZ97]  [LUQI89] 
[LUQI93]. 


3 


THIS  PAGE  INTENTIONALLY  LEFT  BLANK 


4 


II.  RELATIONAL  HYPERGRAPH  MODEL 


The  RH  model  used  in  CASES  is  an  extension  of  the  graph  model  [LUQI90], 
hypergraph  model  [BERG89]  [GALL93],  and  evolutionary  hypergraph  model 
[HARN99a]  [LUQI97]. 

A.  HYPERGRAPH  MODEL 

The  hypergraph  model  represents  the  evolution  history  and  future  plans  for 
software  development  as  a  hypergraph  [LUQI97]. 

Definition  1.  (hypergraph)  A  (directed)  hypergraph  is  a  tuple  H  =  (N,  E,  I,  O) 
where 

1 .  N  is  a  set  of  nodes, 

2.  £  is  a  set  of  hyperedges  (edges), 

3.  /  :  E  — »  2N  is  a  function  giving  set  of  inputs  of  each  hyperedge, 
and 

4.  O :  E  — »  2n  is  a  function  giving  the  set  of  outputs  of  each 
hyperedge. 

This  definition  describes  the  bare  structure  of  a  hypergraph,  where  its  nodes  and 
hyperedges  can  be  traced  on  paths  of  the  hypergraph.  Each  path  of  the  hypergraph 
represents  an  evolution  history  whose  components,  including  nodes  and  hyperedges,  can 
be  traced. 
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B.  EVOLUTIONARY  HYPERGRAPH  MODEL 

The  evolutionary  hypergraph  model,  a  kind  of  hypergraph,  focuses  on  formalizing 
software  evolution  components  and  steps.  Therefore,  nodes  and  edges  identify  the 
software  evolution  components  and  steps  respectively.  The  attributes  of  the  components 
and  steps  must  be  recorded  and  labeled  [LUQI97]. 

Definition  2.  (Evolutionary  Hypergraph)  An  evolutionary  hypergraph  is  a 
labeled,  directed,  and  acyclic  hypergraph  H  =  (TV,  E,  I,  O)  together  with  label  functions 
LN  :  N  —>C  and  LE  :  E  — »  A  such  that  the  following  assumptions  are  satisfied: 

1.  The  elements  of  N  represent  unique  identifiers  for  software  evolution 
components 

2.  The  elements  of  E  represent  unique  identifiers  for  software  evolution  steps 

3.  The  functions  I  and  O  give  the  inputs  and  outputs  of  each  software 
evolution  step,  such  that  0(e)  n  O(e')  *  0  implies  e-e' 

4.  The  function  LN  labels  each  node  with  component  attributes  from  the  set 
C,  including  the  corresponding  version  of  the  software  evolution 
component 

5.  The  function  LE  labels  each  edge  with  attributes  from  the  set  A,  including 
the  current  status  of  the  software  evolution  step,  such  that  A  =  {5,  d  }x  A' 
(that  is,  each  element  of  A  has  the  form  ( s,a ')  or  (d,a') ,  where  a'  &  A' .) 
and  an  edge  labeled  is  called  a  step  and  one  labeled  “<f’  is  called  a 
decomposition. 


6 


According  to  this  definition,  both  components  and  steps  can  be  refined  into  finer 
components  and  steps.  In  particular,  the  minimal  hypergraph  whose  edge  set  has  only 
one  edge  can  also  be  refined  into  a  finer  hypergraph. 

C.  RELATIONAL  HYPERGRAPH  MODEL 

A  relational  hypergraph  [HARN99f]  is  an  evolutionary  hypergraph  in  which  the 
dependency  relationships  between  components  and  steps  can  have  a  hierarchy  of 
specialized  interpretations.  These  can  be  used  to  refine  the  software  evolution  process 
model. 

For  example,  we  can  distinguish  between  primary-input-driven  paths  and 
secondary-input-driven  paths.  The  input  part  to  each  hyperedge  in  a  path  could  be  a  set 
of  multiple  'input  nodes  containing  many  kinds  of  software  evolution  components.  If 
there  exist  an  input  node  and  an  output  node  to  an  evolutionary  hyperedge,  which  are 
different  versions  of  the  same  component,  then  the  path  from  the  input  node  via  the 
hyperedge  to  the  output  node  is  called  a  primary-input-driven  path.  The  hyperedge  is 
called  a  primary  hyperedge,  and  the  relationship  between  the  input  node  and  the  step  is 
called  a  primary _input  dependency.  If  there  exists  an  input  node  and  an  output  node  to 
an  evolutionary  hyperedge,  which  are  different  components,  then  the  path  from  the  input 
node  via  the  hyperedge  to  the  output  node  is  called  a  secondary-input-driven  path.  The 
hyperedge  is  called  a  secondary  hyperedge,  and  the  relationship  between  the  input  node 
and  the  step  is  called  a  secondary _input  dependency  [HARN99d]. 

Because  input  nodes  to  a  step  come  from  different  entrances,  a  step  in  a  relational 
hypergraph  can  be  represented  by  an  arrow  with  multiple  tails,  which  are  primary  inputs 
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or  secondary  inputs  as  shown  in  Figure  6,  or  by  combinational  arrows  shown  in  Figure  7 
[HARN99f].  In  order  to  describe  traceability  of  the  software  evolution  process,  we  use 
combinational  arrows  to  illustrate  paths  of  a  step.  The  representation  of  combinational 
arrows  points  out  a  common  output  node  and  different  paths  (primary-input-driven  paths 
or  secondary-input-driven  paths)  of  a  step  [HARN99d].  The  structure  of  relational 
hypergraphs  is  an  unlimited-depth  hierarchy.  In  order  to  formalize  the  relationship 
between  software  evolution  objects  and  software  evolution  tasks  represented  by  steps, 
this  research  focuses  on  top-level  and  atomic-level  relational  hypergraphs.  Some  atomic- 
level  objects  are  too  big  to  be  considered  monolithic  components,  therefore,  these  objects 
must  be  decomposed.  After  they  are  decomposed,  middle-level  relational  hypergraphs 
can  be  ignored  because  the  software  evolution  objects  in  these  levels  are  clusters  of 
lower-level  objects  that  represent  temporary  sets  instead  of  representing  the  software 
evolution  objects  which  can  be  carried  out  by  stakeholders. 


Figure  1 :  Three  Layer  Relational  Hypergraph  Figure  2:  An  Atomic  Level  Relational  Hypergraph 
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In  Figure  1  and  2  [HARN99d],  node  R1.2  is  a  top-level  requirement  that  includes 
five  atomic-level  requirements  Rl.2-1.1,  Rl. 2-1.2,  Rl.2-2,  Rl.2-3,  and  Rl.2-4.  Figure  1 
shows  a  three-layer  relational  hypergraph  whose  node  Rl.2-1  is  a  middle-level 
requirement.  Figure  2  is  an  atomic  level  representation  of  Figure  1 . 


. #  Primary-input-driven  entrance 

— - - +  Secondary-input-driven  entrance 

^  Step  hyperedge 

. . . . Decomposition  hyperedge 
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Each  input  to  a  step  s  is  individual  and  can  be  connected  to  others.  For  example, 
inputs  Ri.2  and  Sl.l  to  the  step  s-Sl.2  in  Figure  3  and  4,  respectively,  are  individual 
inputs  and  can  be  connected  to  each  other  as  shown  in  Figure  5.  Figures  3  and  4  are 
partial  views  of  Figure  5.  This  feature  can  be  applied  to  both  top-level  and  atomic  level 
steps  [HARN99d], 

A  software  evolution  step  with  its  input  and  output  components  forms  a  Step 
Processed  In  Different  Entrance  Relationship,  (SPIDER)  which  simplifies  the 
dependency  complexity  of  the  software  evolution  and  helps  to  construct  the  relational 
hypergraph  net,  shown  as  Figure  6  and  Figure  7.  Each  top-level,  refined,  and  atomic 
level  SPIDER  is  connected  into  a  relational  hypergraph  net.  An  atomic  level  SPIDER  is 
a  minimal  task  unit  that  can  be  assigned  to  developers. 


. . Primary-input-driven  step 

—  — - Secondary-input-driven  step 

Figure  5:  SPIDER(I) 


.  Primary-input-driven  entrance 

_  —  —  —  —  -  Secondary-input-driven  step  entrance 

~~~ - - Step 

Figure  7:  SPiDER(2) 


D.  FORMALIZED  SOFTWARE  EVOLUTION  PROCESS 

According  to  the  Schematic  Model  of  the  Analysis  Process  [BERZ97]  modified 
from  the  IBIS  (Issue-Based  Information  System)  model  [CONK88],  the  software 
evolution  process  has  identified  eight  types  of  top-level  steps:  software  prototype  demo. 
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issue  analysis,  requirement  analysis,  specification  design,  module  implementation, 
program  integration,  software  product  demo,  and  software  product  implementation.  The 
software  evolution  process  has  also  identified  eight  different  types  of  top-level 
components:  criticisms,  issues,  requirements,  specifications,  modules,  software  prototype 
programs,  optimizations,  and  software  product  programs.  Each  top-level  object  can  be 
decomposed  into  a  set  of  atomic  objects,  either  directly  or  indirectly.  This  formalization 
of  the  modified  software  evolution  process  obtains  user  requirements  via  software 
prototype  demo,  issue  analysis,  and  requirement  analysis  steps  as  shown  in  Figure  8 
[HARN99f|.  Typically,  the  software  evolution  processes  can  be  changed  according  to 
development  environment  needs. 


Software  evolutionpath  -----  Control  How 


Figure  8:  Software  Evolution  Processes  with  CASES 


11 


THIS  PAGE  INTENTIONALLY  LEFT  BLANK 


12 


III.  CASES  DESIGN 


CASES  users  include  project  managers  or  leaders,  project  organizers,  project 
evaluators,  system  designers,  and  system  analysts.  CASES  provides  an  interface  to 
connect  many  kinds  of  application  tools.  In  this  research,  CASES  can  link  to  Microsoft 
Notepad,  Microsoft  Word,  Microsoft  Excel,  Netscape,  and  CAPS  application.  The 
system  context  diagram  shown  in  Figure  9  describes  the  relationships  between  CASES 
and  outside  objects  [HARN99f]. 


Figure  9:  Context  Diagram  of  CASES 

There  are  five  fundamental  functions  in  CASES:  project  schema  management, 
automated  version  control,  SPIDER  formation  and  tracing,  tools,  and  job  scheduling  and 
management  [EVAN97].  In  project  schema  management,  CASES  helps  users  to  propose 
software  development  processes  and  to  determine  related  software  evolution  steps, 
components,  and  dependencies.  CASES  can  automatically  create  new  variant  and 
version  numbers  for  steps  in  a  specified  software  evolution  process.  This  research  also 
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designed  the  software  evolution  history  splitting  and  merging  for  switching  variant  paths 
of  software  evolution  history.  In  the  SPIDER  formation  and  tracing,  CASES  users  can 
edit,  decompose,  and  trace  SPIDERs.  We  also  provide  functions  to  record  step  and 
component  contents.  CASES  users  navigate  related  SPIDERs  backwards  or  forwards 
without  any  limitations  and  can  view  the  content  of  a  step  and  component.  CASES  has 
five  connections  to  communicate  with  outside  software  packages.  Beside  the 
connections,  CASES  has  a  function  to  manage  personnel  data.  Finally,  CASES  can 
assign  and  schedule  jobs  for  a  person  in  the  personnel  database  of  the  stakeholder 
directory. 

CASES  was  built  using  the  Visual  Cafe  version  3.0  environment,  and  it  includes 
Java  Development  Kit  (JDK)  1.1.7  and  Swing  1.0.3  in  the  Visual  Cafe  library,  where 
Swing  classes  are  intended  to  make  Graphical  User  Interfaces  (GUIs).  CASES  is 
platform  independent,  which  can  run  under  Unix,  Windows  NT,  or  Windows  95.  The 
only  requirement  needed  to  run  CASES  is  to  install  JDK1.1.7  and  Swingl.0.3  in  the 
system. 

A.  ARCHITECTURE  OVERVIEW 

CASES  uses  the  file  structure  of  the  Java  system  to  save  and  to  retrieve  data. 
CASES  creates  objects  and  saves  them  in  files  with  the  benefit  of  getting  whole  objects. 
All  objects  saved  in  files  are  serialized  objects  since  the  serialized  object  is  an  instant  file 
format  that  works  for  any  application[FLAN97]. 

1.  The  CASES  Package 
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CASES  is  structured  as  one  package  with  thirty-five  Java  files.  Most  files  in  this 
package  are  reusable  through  their  class’  construction  and  launched  by  the 
CasesFrame.java  file.  In  the  CASES  design,  files  are  reusable  to  avoid  the  necessity  of 
creating  multiple  files  for  a  similar  purpose.  This  design  requires  less  hardware  space 
and  memory  to  execute  and  will  therfore  run  more  quickly  and  efficiently  than  if  files 
were  not  reusable. 

The  use  of  global  variables  saves  time  in  running  CASES.  The  file 
CasesTitle.java  is  the  only  file  which  stores  all  the  global  variables  for  CASES  and  all 
titles  for  the  whole  system.  This  makes  it  simple  to  change  or  update  titles,  filenames, 
numbers,  lists,  or  locations.  Most  of  the  Java  files  in  this  package  implement 
CasesTitle.java.  To  change  a  title  or  directory,  one  only  needs  to  go  to  CasesTitle.java 
and  modify  the  directory  path  from  there. 

Interface  classes  require  another  file  for  implementation  and  those  functions  must 
be  included  in  an  implemented  class.  Programmers  need  only  observe  the  code  in 
CASES  interface  classes  to  know  its  content  and  also  what  kind  of  structure  is  needed  to 
extend  a  model.  CasesFrame.java  is  no  less  important  since  it  is  the  main  driver  for 
CASES.  CasesFrame.java  is  not  an  inherited  class,  but  is  the  main  connection  required 
to  launch  other  classes. 

2.  Architecture 

CASES  is  not  a  complicated  system,  however  it  is  difficult  to  describe  its 
architecture  by  the  use  of  words.  The  following  Rational  Rose  diagram,  Figure  10,  will 
help  to  explain  the  architecture  of  CASES.  This  class  diagram  of  CASES  only  shows 
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associations  among  classes,  since  no  classes  are  composed  of  others.  CasesFrame.jo.vci  is 
needed  as  the  main  bridge  for  connections. 

This  class  diagram  does  not  list  the  all  minor  and  interface  class  files  in  the 
CASES  package.  It  only  shows  the  main  connections  among  them. 
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Figure  10:  CASES  Diagram 
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B.  FILE  STRUCTURE  AND  DEPENDENCY  RULES 

The  file  structure  of  CASES  is  built  to  match  the  multi-dimensional  architecture 
of  the  Relational  Hypergraph  (RH).  According  to  the  evolutionary  hypergraph  model,  a 
step  has  a  unique  output  component  [LUQI97].  The  identifier  of  this  component  is 
inherited  from  its  source  step.  For  example,  if  the  identifier  of  a  step  is  s-Rl.l,  then  the 
identifier  of  output  component  of  this  step  is  specified  to  Rl.l  through  the  automated 
version  control  of  CASES.  Without  the  file  structure,  CASES  cannot  trace  software 
evolution  steps  and  components  forward  and  backward.  The  diagram  shown  in  Figure  1 1 
[HARN99f]  describes  the  file  structure  of  CASES  that  includes  the  CASES  directory, 
project  names,  step  identifiers  and  related  files,  version  numbers,  and  SPIDER 
construction. 
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Figure  11:  CASES  File  Structure 


CASES  creates  new  components  and  new  version  numbers  without  duplicating 
existing  files  in  the  file  structure.  To  fulfill  this  requirement,  CASES  has  algorithms  and 
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dependency  rules  [BERZ98]  [HARN99c]  [HARN99f]  to  automate  version  control.  For 
example,  the  variant  and  version  numbering  rules  are  as  follows: 

Rule  1: 

Let  cl  and  c2  denote  two  different  components  and  5  denote  a  step.  For  all  cl,  c2, 
and  s,  it  is  the  case  that  if  the  dependency  of  cl  and  s  is  primary_input,  the  dependency  of 
c2  and  s  is  output,  and  the  dependency  of  cl  and  c2  is  same_variant,  then  the  version 
number  of  c2  is  equal  to  the  version  number  of  cl  plus  1. 

ALL(ci  c2  :  C,  s  :  S  ::  cl  primaryjnput  s  &  c2  output  s  &  cl  same_variant  c2  => 
c2.version.version_number  =  cl.version.version_number  +  1). 

Rule2: 

Let  cl  and  c2  denote  two  different  components  and  s  denote  a  step..  For  all  cl,  c2, 
and  5,  it  is  the  case  that  if  the  dependency  of  cl  and  s  is  primaryjnput,  the  dependency  of 
c2  and  s  is  output,  and  the  dependency  of  cl  and  c2  is  us edjby. split,  then  the  version 
number  of  c2  is  equal  to  the  version  number  of  cl  plus  1  and  the  variant  number  of  c2  is 
equal  to  the  highest  variant  number  of  object  cl  plus  1 . 

ALL(ci  c2  :  C,  s  :  S  ::  cl  primaryjnput  s  &  c2  output  s  &  cl  usedjby.  split  c2  -> 
c2.version.version_number  =  cl.version.version_number  +  1  & 

c2.version.variant_number  =  highest  variant _number{cl  .version.objectjd)  +  1). 

Rule3: 

Let  cl,  c2,  and  c3  denote  three  different  components  and  s  denote  a  step.  For  all 
cl,  c2,  c3,  and  s,  it  is  the  case  that  if  the  dependency  of  cl  and  5  is  primaryjnput,  the 
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dependency  of  c2  and  s  is  primary_input,  the  dependency  of  c3  and  s  is  output,  and  the 
dependency  of  cl  and  c2  is  used_by.merge.new_variant,  then  the  version  number  of  c3  is 
equal  to  the  maximum  version  number  of  cl  and  c2  plus  1  and  the  variant  number  of  c3  is 
equal  to  the  highest  variant  number  of  object  cl  plus  1. 

ALL(ci  c2  c3:  C,  s  :  S  ::  cl  primary_input  s  &  c2  primary_input  s  &  c3  output  s  &  cl 
used_by.merge.new_variant  c2  =>  c3.version.version_number  = 

max(cl.version.version_number,  c2.version.version_number )  +  1  & 

c3.version.variant_number  =  highest_variant_number(cl.version.object_id)  +1). 

Ruled: 

Let  cl,  c2,  and  c3  denote  three  different  components  and  s  denote  a  step.  For  all 
cl,  c2,  c3,  and  s,  it  is  the  case  that  if  the  dependency  of  c2  and  s  is  primary_input,  the 
dependency  of  .  c3 .  and  5  is  output,  the  dependency  of  cl  and  c2  is 

used _by. merge. old  ^variant,  and  the  dependency  of  cl  and  c3  is  usedjby.  split,  then  the 
version  number  of  c3  is  equal  to  the  maximum  version  number  of  cl  and  c2  plus. 

ALL(ci  c2  c3:  C,  s  :  S  ::  c2  primary_input  s  &  c3  output  s  &  cl 

used_by.merge.old_variant  c2  &  cl  usedjby.split  c3  =>  c3.version.version_number  = 
mscf.{cl . version. version  _number ,  c2.version.version_number)  +  1). 

To  create  new  variant  and  version  numbers,  the  Automated  Version  Control  — 
Create  Step  of  CASES  has  to  increase  a  variant  and  version  number  by  0.1  from  the 
previous  variant  and  version  number.  In  the  software  evolution  splitting  case,  the 
Automated  Version  Control  —  Evolution  History  Splitting  of  CASES,  based  on  the 
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highest  variant  number  of  all  the  steps  in  the  selected  process,  increases  this  number  by  1 
and  increases  the  selected  version  number  by  0.1  [DAMP94]  [BADR94]. 

Similarly,  Automated  Version  Control  —  Evolution  History  Merging  has  its  own 
rules,  which  results  in  increasing  the  maximum  variant  and  version  number  by  1  and  0.1 
respectively  if  the  new  component  is  merged  to  new  variant,  or  results  in  increasing  the 
selected  variant  and  version  number  by  0  and  0.1  respectively  if  the  new  component  is 
merged  to  the  same  old  variant  [DAMP94]  [BADR94], 

CASES  also  has  to  copy  the  files,  input.p  and  inputs,  and  the  directory, 
Component  Content  from  the  closest  top  level  to  the  new  refined  level.  This  means  that 
the  file  structure  of  the  new  refined  level  will  inherit  files  from  its  parent.  CASES 
provides  edit  functions  for  users  flexibly  to  modify  the  inherited  file  names. 

Above  rules  can  be  implemented  by  the  following  code: 


Rule  1 : 

String  subl  =  ((String)currentVariantComboBox.getSelectedItem()).trim(); 
String  sub2  =  Iist[0].substring(index+1 ); 

int  theMax  =  Integer. parselnt{sub2); 

for(  int  i-1;  i<list.length;  i++  ){ 
index  =  list[i]  .indexOf 
String  s  =  list[i].substring(0,  index); 
if(  s.equals(subl)){ 

sub2  =  list[i].substring(index+l); 

int  temp  =  Math.max{theMax, Integer. parselnt{sub2)); 

theMax  =  temp; 

} 

} 

theMax++; 

String  stepVersion  = 

( (String )this.  currentVariantComboBox.getSelectedl tem( )).  trim()+  ".  "+theMax; 


Rule  2: 

int  il  =  Integer.parselnt(subl)+1; 
int  i2  =  Integer. parselnt( sub2)+l; 
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String  stepVersion  =  il  +  ".  "+i2; 


for(  int  i=0;  i<currentStepComboBox.getltemCount();  i++  ){ 

String  s  =  (String)currentStepComboBox.getltemAt(i); 

else  if(  i--currentStepComboBox.getItemCount()-l){ 
newVersionTextField.setText(  stepVersion); 

} 

} 

Rule  3: 

int  index  1  =  current.indexOfi" ."); 
int  index2  =  merged.indexOf("."); 

String  mergedVersion  =  null; 

String  subl  =  current.substring(indexl+l); 

String  sub2  =  merged.substring(index2+ 1 ); 

int  theMax2  =  Math.max{lnteger.parselnt(subl), Integer. parselnt{sub2)); 
theMax2++; 

if(  type  Index  =  =  0 ){ 

mergedVersion  =  current. substring(0,indexl)+"."+theMax2; 

} 


Rule  4: 

int  indexl  =  current.indexOfi" ); 
int  index2  =  merged.indexOf("."); 

String  mergedVersion  =  null; 

■  String  subl  =  current. substring(indexl+l); 

String  sub2  =  merged.substring(index2+l); 

int  theMax2  =  Math.max(Integer.parseInt(subl),Integer.parselnt(sub2)); 
theMax2++; 

else  if(  type  Index  ==  1  ){ 

indexl  =  current.indexOfi" ."); 
index2  -  merged.indexOfi" ."); 
subl  =  current. substring(0,  indexl); 
sub2  =  merged.substring(C),  index2); 

int  theMaxl  =  Math.max{lnteger.parselnt{subl), Integer. parselnt(sub2)); 
theMaxl++; 

mergedVersion  =  theMaxl  +  "+theMax2; 

} 
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IV.  CASES  IMPLEMENTATION 


CASES  is  a  friendly  tool  for  software  evolution.  The  implementation  of  CASES 
is  based  on  the  multi-dimensional  architecture  of  the  RH  model.  Most  importantly, 
CASES  can  save  and  retrieve  the  RH  model  without  using  any  database  tools. 

CASES  consists  of  thirty-five  Java  files  which  accomplish  object  serialization, 
establishment  and  control  of  interfaces,  menus  and  applications. 

A.  OBJECT  SERIALIZATION 

Serialization  of  objects  is  one  of  the  most  important  mechanisms  and 
improvements  in  Java  1.1,  since  it  allows  the  creation  and  editing  of  any  type  of  custom- 
built  objects  stored  in  its  files.  By  using  this  powerful  capability,  objects  can  easily  be 
written  in  and  read  back  from  input  and  output  streams.  These  object  streams  can  be 
saved  into  files  and  their  object  types,  and  complete  content  can  be  recovered  from  these 
files  [FLAN97]. 

Taking  advantage  of  the  power  of  object  serialization,  CASES  creates  seven 
object  streams.  They  are  saved  and  used  in  files  designated  as:  step.cfg,  component.cfg, 
loop.cfg,  current.vsn,  step.cnt,  and  dependency. cfg.  Personnel  objects  are  saved  in  the 
stakeholder  directory.  Each  one  of  these  seven  object  streams  has  its  own  functionality. 
Table  1  describes  their  functionality  and  attributes  in  CASES. 
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Table  1:  CASES  Object 
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B.  MENUS 


The  menu  bar  in  CASES  contains  five  menus:  Project,  Automated  Version 
Control,  SPIDER,  Tools,  and  Job  Schedule.  Each  menu  holds  its  own  menu  items.  Each 
menu  item  is  used  to  launch  a  specific  application.  When  CASES  is  first  launched,  all, 
except  Project  menu,  are  grayed  out,  since  no  project  is  selected  yet.  The  Open  and 
Delete  sub-menus  of  Project  are  also  grayed  out  if  the  CASES  directory  is  empty. 

All  of  the  menu  items  in  the  SPIDER  menu  specify  restriction  conditions  before 
launching  applications.  For  example,  a  menu  item  of  SPIDER  menu  will  display  an  error 
message  if  a  current.vsn  file  does  not  exist  in  the  CASES  directory,  since  CASES  can  not 
automatically  define  the  step  the  CASES  user  wants  to  process. 

On  the  other  hand,  the  menu  items  of  Automated  Version  Control  do  not  restrict 
launching  applications.  Applications  may  not  exist,  if  loop.cfg  and  dependency. cfg  are 
empty.  This  situation  will  only  happen  if  the  CASES  user  does  not  create  Step  Type, 
Component  Type,  Evolution  Process,  and  Dependency  for  the  step,  cfg,  component,  cfg, 
loop.cfg,  and  dependency.cfg  files.  For  this  reason  ProjectSchemaFrame  is  automatically 
launched  whenever  a  user  creates  a  new  project. 

If  the  CASES  user  opens  an  existing  project,  CASES  allows  the  user  to  add, 
delete,  or  edit  Step  Type,  Component  Type,  Evolution  Process,  and  Dependency  data. 
More  details  of  CASES  menus  are  shown  in  Table  2. 
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Table  2:  CASES  Menu 


C.  INTERFACES 


Unlike  C++,  Java  does  not  have  multiple  inheritance  capability.  Java  only 
extends  one  super  class  and  allows  the  addition  of  more  than  one  interface  in  the  class. 
The  key  word  interface  in  Java’s  object-oriented  style  is  used  to  define  a  class  that  the 
user  wants  to  be  inherited  [FLAN97]. 

Whenever  a  class  implements  an  interface,  the  class  has  to  define  all  the  methods 
which  are  listed  in  the  interface.  Interface  plays  a  role  in  such  a  commitment.  When  a 
class  implements  an  interface,  that  class  must  complete  the  to-do-list  of  these  methods. 
The  class  has  to  define  these  methods  with  exactly  the  same  signature  in  the  interface. 
However,  the  key  to  implementing  an  interface  class  in  Java  is  that  the  interface  does  not 
need  to  know  how  these  methods  are  defined  in  the  class  as  long  as  the  class  has  the  same 
signatures  as  the  interface. 

CASES  has  nine  interfaces  with  the  purpose  of  advising  the  future  programmers 
to  include  these  methods  in  their  classes  when  they  implement  interfaces  (See  Table  3). 
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D.  APPLICATIONS 


The  majority  of  Java  files  in  CASES  are  applications.  These  applications  include 
JFrame,  JDialog,  JOptionPane,  FileDialog,  and  JFileChooser  (shown  in  Table  4). 

JFrame  allows  the  user  to  input  information  and  to  view  the  output  from  a  file. 
JDialog  has  the  same  behavior  as  JFrame  but  has  an  advantage  in  that  JDialog  does  not 
allow  a  user  to  open  the  next  application  until  JDialog  has  been  exited. 

JOptionPane  has  a  different  purpose.  It  is  unnecessary  to  use  JF rame  or  JDialog 
if  the  CASES  user  only  needs  to  input  one  string  such  as  the  project  name.  JOptionPane 
has  the  input  functionality  to  provide  that  option.  CASES  uses  JOptionPane  to  create  a 
new  project  since  CASES  only  needs  a  new  project  name  in  order  to  initiate  the  process. 
JOptionPane  also  provides  warning  messages  when  errors  occur,  confirmation  messages 
in  order  to  continue,  and  queries  to  save,  or  upon  exit. 

FileDialog  and  JFileChooser  perform  similar  funtions  which  show  the  system  file 
structure.  Both  are  used  in  CASES  based  on  their  characteristics  and  the  specific 
requirement  needed.  FileDialog  has  a  more  attractive  application  interface  compared  to 
JFileChooser,  however,  FileDialog  has  the  disadvantage  of  forcing  the  user  to  select  a 
file  instead  of  a  directory  before  continuing  the  other  functions. 

FileDialog  is  the  only  application  that  is  a  direct  sub-class  of  the  java.axvt 
package.  The  other  applications  are  derived  from  Java  Foundation  Classes  (JFC).  All  of 
the  outputs  of  CASES  applications  are  listed  in  Appendix  A. 
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Table  4:  CASES  Application 
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V.  CONCLUSIONS 


A.  RESULTS  OF  THE  CASES  RESEARCH  PROJECT 

Automatic  software  engineering  plays  a  very  important  role  in  computer  science 
[BERZ91]  [SOMM96].  In  this  field,  a  prototyping  tool,  CAPS,  has  been  designed  for 
automating  real-time  system  development.  This  research  attempted  to  implement  another 
automatic  tool,  CASES,  to  help  system  analysts  and  designers  carry  out  their  tasks  in  the 
software  evolution  process. 

The  current  version  of  CASES  has  verified  all  of  the  RH  model  theories.  CASES 
can  perform  all  of  the  functions  of  the  RH  model  including  Automated  Version  Control 
and  Traceability,  which  are  the  most  difficult  to  translate  from  theory  to  coding.  Without 
the  formalization  of  software  evolution,  version  control  is  unclear  and  the  traceability  of 
software  evolution  is  impossible.  The  RH  model  provides  a  good  structure  of  software 
evolution  and  CASES  provides  a  practical  way  of  benfitting  from  this  theory. 

CASES  also  has  the  ability  to  connect  to  many  application  tools  and  can  run  on 
any  operating  system  as  long  as  the  system  has  at  least  JDK  1.1.7  and  Swing  1.0.3 
installed.  In  addition,  Microsoft  Notepad,  Microsoft  Word,  Microsoft  Excel,  Netscape, 
and  CAPS  should  be  installed  for  full  performance.  Without  these  application  tools, 
CASES  still  runs  well  but  connections  will  be  silent. 

There  probably  are  defects  in  CASES  since  this  is  the  first  research  version  of 
CASES  design  to  validate  the  theory  of  the  RH  model.  Future  work  on  such  defects  and 
further  improvement  of  CASES  should  prove  beneficial. 
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B.  RECOMMENDATION 


CASES  is  the  first  version  to  prove  the  practicality  of  the  RH  model.  Future 
researchers  should  continue  to  build  upon  and  modify  CASES  to  make  it  an  even  more 
effective  software  evolution  tool.  The  following  suggestions  should  be  followed  by 
future  researchers  to  improve  the  structure,  user  friendliness,  and  usefulness  of  CASES 
and  to  avoid  unnecessary  frustration  as  well. 

CASES  1.1  needs  more  effort  to  upgrade  the  structure  to  be  more  reliable.  Up 
until  now,  no  defects  have  been  found,  but  this  build  was  not  targeted  to  be  “Bug-Free”. 
CASES  should  be  upgraded  to  an  operational  capability  rather  than  strictly  being  used  for 
research.  CASES  1.1  should  have  more  conditions  to  restrict  a  user  from  inputting 
inappropriate  data.  Also,  CASES  should  not  allow  the  user  to  create  an  evolution  process 
with  the  same  step  as  found  in  other  evolution  processes.  That  means  each  step  only 
occurs  in  one  evolution  process.  In  addition,  CASES  should  not  allow  CASES  users  to 
create  input  files  with  invalid  steps. 

In  order  to  make  CASES  friendlier,  it  should  have  a  Help  menu  to  explain  and 
give  examples  of  all  CASES  rules  in  CasesFrame.  CASES  should  also  prevent  users 
from  inputting  inappropriate  data  in  any  text  field. 

Whenever  transferring  data  from  another  machine  to  work  on  CASES,  one  should 
make  sure  that  the  receiving  machine  has  the  same  version  of  Java  Development  Kit 
(JDK),  Swing,  and  Visual  Cafe  library  as  the  current  machine.  Without  this,  CASES  can 
not  open  the  data  from  the  other  machine  since  the  serial  identification  numbers  of  these 
machines  are  in  conflict. 
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Despite  the  few  areas  of  opportunity  listed  above,  CASES  is  a  very  good  software 
evolution  tool.  Due  to  its  conformance  to  and  implementation  of  the  RH  model,  it  makes 
a  significant  improvement  to  the  automation  support  for  software  evolution. 
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APPENDIX  A.  CASES  APPLICATIONS  OUTPUT 


Figure  1:  CasesFrame . 41 

Figure  2  :  ProjectSchemaFrame . 41 

Figure  3:  AVCCreateStepFrame . 42 

Figure  4:  AVCOpenStepFrame . 42 

Figure  5:  AVCSplittingFrame . 43 

Figure  6:  AVCMergingFrame . 43 

Figure  7 :  EditDecomposeFrame  (Edit) . 44 

Figure  8:  EditDecomposeFrame  (Decompose) .  44 

Figure  9:  ComponentContentFrame . 45 

Figure  10:  ConnectionLinksFrame . 46 

Figure  11:  StepContentFrame . 47 

Figure  12  :  SkillTableFrame . 48 

Figure  13:  ListDialog  (Predeessor  List) . 48 

Figure  14:  CalendarDialog . 49 

Figure  15:  DecomposeListDialog . 49 

Figure  16:  ReviewComponentContentDialog . 50 

Figure  17:  ListDialog  (Component  Content) . 51 

Figure  18:  PersonnelFrame  (View) . 52 

Figure  19:  PersonnelFrame  (Add/Edit) . 53 

Figure  20:  Create  Project  (JOptionPane  -  input) . 53 

Figure  21:  Open  Project  (JFileChooser) . 54 
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Figure  22:  Option  Message  (JOptionPane  -  question,  confirmation) . . . 54 

Figure  23:  Warning  Message  (JOptionPane  -  warning  message) . 55 

Figure  24:  Delete  Personnel  Date  (FileDialog) . 55 
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Figure  2:  ProjectSchemaFrame 
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Figure  3:  AVCCreateStepFrame 


Figure  4:  AVCOpenStepFrame 
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Edit :  F:\CASES\c4ite-R\1 2X2 


Step  Version  s-R1 .2-2 


Output  Component  R1.2-2 


Primary  Input  Component(s)  jRI  .1-1 
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Save  Delete 


Cancel 


Figure  7:  EditDecomposeFrame  (Edit) 
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Figure  8:  EditDecomposeFrame  (Decompose) 
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Figure  9:  ComponentContentFrame 
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Figure  1 1 :  StepContentFrame 
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Skill  ID 


Skill  Name 


Skill  Level 
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Figure  12:  SkillTableFrame 
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Figure  13:  ListDialog  (Predecessor  List) 


Figure  14:  CalendarDialog 
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Figure  15:  DecomposeListDialog 
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Figure  17:  ListDialog  (Component  Content) 
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Figure  18:  PersonnelFrame  (View) 
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HEilEI 
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Figure  19:  PersonnelFrame  (Add/Edit) 


Create  Project 


JJBi  Project  Name 
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OK 
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Figure  20:  Create  Project  (JOptionPane,  input) 
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Figure  21:  Open  Project  (JFileChooser) 


Figure  22:  Option  Message  (JoptionPane-question,  confirmation) 


Error  Message 


Can  not  open  the  application 
since  current.vsn  does  not  exist  in  this  project. 


Figure  23:  Warning  Message  (JOptionPane,  warning  message) 
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APPENDIX  B.  SOURCE  CODE 


Cases.  AVCCreateStepFrame, . 59 

Cases. AVCMergingFrame, . 66 

Cases.  AVCOpenStepFrame, . 75 

Cases.  AVCSplittingFrame, . ...81 

Cases.  CalendarDialog, . 89 

Cases. CasesFrame, . 92 

Cases.CasesTitle, . 115 

Cases.ComponentContentFrame, . 117 

Cases.  ComponentType, . 127 

Cases  .ConnectionLinksFrame, . 128 

Cases. DecomposeListDialog, . 135 

Cases.DeleteDialog, . 139 

Cases.Dependency, . 143 

Cases.EditDecomposeFrame, . 145 

Cases.EHL, . 152 

Cases.  I_A  VC, . 152 

Cases . I_A V COpenS tep,  . . 153 

Cases.I_Cases, . 153 

Cases.I_ComponentContent, . 153 

Cases. I_EditDecompose, . 154 

Cases .  I_Personnel , . 154 
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154 


Cases.I_ProjectSchema, 

Cases.IJStepContent, . 155 

Cases.I_Trace, . 155 

Cases. ListDialog, . 156 

Cases  .Personnel, . 160 

Cases.PersonnelFrame, . 163 

Cases.ProjectSchemaFrame, . 172 

Cases.ReviewComponentContentDialog, . 198 

Cases.SkillTableFrame, . 202 

Cases.StepContent, . 205 

Cases.StepContentFrame, . . . 211 

Cases.StepType,  . . 223 

Cases.TraceFrame, . 224 

Cases.VersionControl, . 234 
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EHLHashtable  :  stores  all  EHL  objects  which  retrieve  from  loop.cfg  JLabel9.setForeground(java.awt.Color.black); 

JLabel9.setBounds(  1 5,70, 140,22); 


currentLabel.setHorizontalAlignment(com.sun.java.swing.SwingC  *projectLabel.setVerticalAlignment(com.sun.java.swing.SwingCon 

onstants.RIGHT);  stants. BOTTOM); 

currentLabel.setText("Current  Variant  Number");  projectLabel.setText(”Project  Label"); 

getContentPaneQ.add(currentLabel);  getContentPane().add(projectLabel); 
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JLabel  1  .setForeground(java.awt. Color. black);  /** 

JLabel  1  .setFont(new  Font("Dialog",  Font.BOLD,  1 8));  *  To  be  called  when  Create  Step  Version  Menu  Item  of  CasesFrame 

JLabel l.setBounds(l 0,6, 190, 25);  *  receives  the  event  from  user. 

*  Retrieving  Dependency  and  EHL  object  from  dependency. cfg  and 
loop.cfg  files 


boolean  frameSizxAdjusted  =  false;  else  if  (object  ==  cancelButton) 

cancelButton_actionPerformed(event); 

//{ { DECLARE_CONTROLS  else  if  (object  ==  newStepVersionButton) 

com.sun.java.swing.JLabel  JLabel9  =  new  * 

com.sun.java.swing.JLabelQ;  newStepVersionButlon_actionPerformed(event); 
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*  Create  new  version  number  and  the  default  version  is  1.1 

Object  object  =  event.getSource();  ‘  *  @param  event,  occur  when  user  press  New  Version  button 

if  (object  ==  OKButton)  */ 

OKButton_actionPerformed(event); 
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public  void  /** 

EHLComboBox_itemStateChanged(java.awt.event.ItemEvent  event)  *  Short  cut  to  print  the  output 


EHLComboBox.addltem(loopName); 
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//set  step  Hashtable 

this.EHLHashtable.put(  loopName,  ehl ); 


Create  new  version  number  for  all  steps  in  the  current  project 
@param  v  :  vector  of  string  (e.g.,  1.1,  1.2,  2.1, ...)  and  they 
represent  all  existing  version  numbers 
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j  *  /** 

catch(  Exception  e){ }  *  Create  Component  .Content  directory  and  link  files  inside  it. 
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and  initializes  cancelButton.setText("Cancel"); 

//  the  components.  To  modify  the  code,  only  use  code  cancelButton.setActionCommand("jbutton"); 

syntax  that  matches  getContentPane().add(cancelButton); 


cancelB  utton  .setB  ounds(249,290,7 5 ,22) ; 

getContentPane().add(currentStepComboBox);  '  newVersionTextField.setBackground(java.awt.Color.  white); 

currentStepComboBox.setBounds(  173,1 10,300,22); 

newVersionTextField.setForeground(java.awt.Color. black); 
JLabell.setHorizontalAlignment(com.sun.java.swing.SwingConsta  newVersionTextField.setBounds(  173,230,300,22); 
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getContentPane().add(mergedStepComboBox);  } 

mergedStepComboBox.setBounds(  173, 150,300,22);  variantComboBox.setSelectedIndex(  0  ); 

newVersionTextField.setEditable(false);  } 

getContentPane().add(newVersionTextField); 


class  Symltem  implements  java.awt.event.ItemListener 
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this.mergedStepComboBox.removeAIlItemsQ; 

newVersionTextField.setText(”H); 


if(  selectedlndex  >  0  ){  EHLComboBox.removeAllItems(); 

if(  this.EHLHashtable.containsKey(  selectedltem  ) ){  EHLComboBox.addItem(PROCESS_TITLE); 

EHL  ehl  =  (EHL)this.EHLHashtable.get(  selectedltem  ); 

this.versionVector  =  new  VectorQ;  this.EHLHashtable  =  new  Hashtable(); 

this.versionVector  = 
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Adding  evolution  processes  into  EHLComboBox 
@param  loopVector  :  vector  of  evolution  processes 
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int  index  1  =  current.indexOf(M.");  catch(  Exception  e){ } 


DataOutputStream  depSecondary  =  new  DataOutputStream( 
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IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIH  //{ { INIT.CONTROLS 

public  class  AVCOpenStepFrame  extends  com.sun.java.swing  .JFrame  setTitle(nAutomated  Version  Control  -  Open  Step 

implements  CasesTitle,  I_AVCOpenStep  Version"); 


/**  VersionControl  oldVersionControl  = 

*  To  be  called  when  Open  Step  Version  Menu  Item  of  CasesFrame  (VersionControl)currentIn,readObject(); 

*  receives  the  event  from  user.  if(  oldVersionControl  !=  null ){ 

*  Retrieving  VersionControl  and  EHL  object  from  current.cfg  and  this.setlnitialFrame(oldVersionControl); 

loop.cfg  files  } 
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this.pathName+H\\current.vsnH ); 

ObjectlnputStream  currentln  =  new  ObjectInputStream(  filelnput );  ‘  public  void  addNotifyO 

if(  currentln  !=  null ){  { 


//  Record  the  size  of  the  window  prior  to  calling  parents  com.sun.java.swing  JComboBox  stepIDComboBox  =  new 

addNotify.  com.sun.java.swing.  JComboBox(); 

Dimension  size  =  getSize();  com.sun.java.swing.JLabel  JLabell  =  new 

com. sun.java. swing.  JLabel(); 

super.addNotifyQ;  com.sun.java.swing.JLabel  projectLabel  =  new 
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com.sun.java.swing  JLabel();  *  @param  event,  occur  when  user  press  OK  button 

com. sun.java. swing. JButton  OKButton  =  new  */ 

com.sun.java.swing .JButton();  public  void  OKButton_actionPerformed(java.awt.event.ActionEvent 

com.sun.java.swing.JButton  cancelButton  =  new  event) 

com.sun.java.swing  .JButtonQ;  { 
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cancelButton_actionPerformed(java.awt.event.ActionEvent  event)  StringTokenizer  st  =  new  StringTokenizer( 

{  (String)ehl.getEHLPath(), ); 

setVisibie(  false  );  Vector  tokenizeVector  =  new  Vector(); 


while(  st.hasMoreTokensO  ){  else  if(  selectedlndex  ==  0 ){ 

tokenizeVector.addElement(  st.nextToken() );  1  this.versionComboBox.removeAUItems(); 
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public  void  setStepComboBox(  Vector  stepVector ){ 
this.stepIDComboBox.removeAllltemsO; 
this.stepIDComboBox.addItem(STEP_TYPE_TITLE); 
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this.EHLComboBox.setSelectedltem(vc.getCurrentLoopO);  public  String  pathName; 

this.stepIDComboBox.setSelectedltem(vc.getCurrentStepO); 
this.versionComboBox.setSelectedItem(vc.getCurrentVersion());  /** 


JL?beI9.setText("Evolution  Process"); 
getContentPane().add(JLabel9); 
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setTitIe("  Automated  Version  Control  -  Evolution  History  JLabell  .setHorizontalAlignment(com,sun.java.swing.SwingConsta 

Splitting");  nts.RIGHT); 

getContentPane().setLayout(null); 

setSize(480,280);  JLabel  1  .setVertical  Alignment(com, sun.java. swing. SwingConstant 

setVisible(false);  s.BOTTOM); 
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IoopVector  =  (Vector)loopIn.readObject(); 
if(  loopVector.size()  >  0){ 

this.setLoopNameComboBox(  IoopVector ); 


loopInxlose();  if  (frameSizeAdjusted) 

filelnput.close();  return; 

frameSizeAdjusted  =  true; 
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{  com.sun.java.swing.JTextField(); 

//  Record  the  size  of  the  window  prior  to  calling  parents  com.sun.java.swing .JComboBox  currents tepComboB ox  =  new 

addNotify.  com.sun.java.swing  JComboBox(); 

Dimension  size  =  getSize();  com.sun.java.swing .JLabel  JLabel  1  =  new 

com.sun.java.swing.  JLabel(); 
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OKButton_actionPerformed(java.awt.event.ActionEvent  event)  class  Symltem  implements  java.awt.event.ItemListener 


Adding  evolution  processes  into  EHLComboBox 
@param  loopVector  :  vector  of  evolution  processes 
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for(  int  i=0;  i<list.length;  i++ ){  catch(  Exception  e] 

this.cunentStepComboBox.addItem(((String)list[i]).trim());  } 


catch(  IOException  e  ){  } 

debug(Mdep_IOException:  "+e);  return  variantMax; 
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for(int  j=  1 ;  j<v.size();  j++  )  {  { 

variantMax  =  ‘  super(parent); 

Math.max(variantMax,Integer.parseInt((String)v.elementAt(j))); 


//This  code  is  automatically  generated  by  Visual  Cafe 
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OKButton.addActionListener(lSymAction);  setLocation((TooIkit.getDefaultToolkit().getScreenSize(). width  - 

cancelButton.addActionListener(lSymAction);  this. getSizeQ. width)  /  2, 


(new  CalendarDialogO).setVisible(true);  event) 
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com. sun.java. swing. JButton  OKButton  =  new  else  if(  this. index  ==  2  ){ 

com.sun.java.swing.JButtonQ;  this.scf.finishTimeTextField.setText(theCalendar.getDate()); 
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*  pathName  :  the  absolute  path  of  the  current  project,  e.g.  C:\Cases\C4I  projectMenu.setMnemonic((int)P’); 

*/  casesMenuBar.add(projectMenu); 

public  String  pathName  =  null;  createProjectMenuItem.setText("Create  Project"); 


createProjectMenuItern.setActionCornmand("Create  AVCSplittingMenuItem.setActionCommand("New 

Project");  Step"); 

createProjectMenuItem.setMnemonic^inO’C’);  AVCSplittingMenuItem.setMnemonic((int)’S’); 

projectMenu.add(createProjectMenuItem);  AVCMenu.add(AVCSplittingMenuItem); 

openProjectMenuItem.setText("Open  Project");  AVCMergingMenuItem.setText("Evolution  History 
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AVCOpenStepMenuItem.setMnemonic((int),0’);  spiderMenu.add(stepContentMenuItem); 

AVCMenu.add(AVCOpenStepMenuItem);  spiderMenu.add(JSeparator2); 

AVCMenu.add(JSeparator3);  traceMenuItem.setText("Trace"); 

AVCSplittingMenuItem.setText("Evolution  History  traceMenuItem.setActionCommand(MjmenuItem"); 

Splitting");  traceMenuItem.setMnemonic((int)TT); 
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addPersonnelMenuItem.setText("AddM);  JLabel2.setForeground(java.awt.Color.blue); 

addPersonnelMenuItem.setActionCommand("AddM);  JLabel2.setFont(new  Font("Dialog", 

addPersonnelMenuItem.setMnemonicCOntyA*);  Font.BOLDIFont.ITALIC,  18)); 
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deletePersonnelMenuItem.addActionListener(lSymAction);  FilelnputStream  imageFile  =  new  FileInputStream(Mcases.gif '); 

capsMenuItem.addActionListener(lSym Action);  byte[]  data  =  new  byte[3000]; 

AVCCreationMenuItem.addActionListener(lSym  Action);  imageFile. read(data); 

AVCMergingMenuItem.addActionListener(lSymAction);  Imagelcon  icon  =  new  Imagelcon(data); 
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//  Adjust  size  of  frame  according  to  the  insets  and  menu  com.sun.java.swing.JMenuItem  AVCCreationMenuItem  =  new 

com.sun.java.swing.JMenuItem(); 

Insets  insets  =  getlnsets(); 


com.sun.java.swing.JMenuItem  AVCOpenStepMenuItem  =  new  com.sun.java.swing.JMenuItem  capsMenuItem  =  new 

com.sun.java.swing.JMenuItemO;  com.sun.java.swing.JMenuItemO; 

com. sun  .java.swing  .JSeparator  JSeparator3  ==  new  com.sun.java.swing.JSeparator  JSeparator6  =  new 

com. sun.java. swing  .JSeparator();  com.sun.java.swing.JSeparator(); 

com.sun.java.swing.JMenuItem  AVCSpiittingMenuItem  =  new  com.sun.java.swing.JMenu  personnelDataMenu  =  new 
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com.sun.java.swing.JSeparator  JSeparator5  =  new  createProjectMenuItem_actionPerformed(event); 

com.sun.java.swing.JSeparatorO;  else  if  (object  ==  openProjectMenuItem) 

com.sun.java.swing.JMenuItem  netscapeMenuItem  =  new 

com.sun.java.swing.JMenuItemO;  openProjectMenuItem_actionPerformed(event); 

else  if  (object  ==  deleteProjectMenuItem) 
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MSWordMenuItem_actionPerforrned(event); 
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return;  newFile.mkdirQ; 

}  this.fileChooser  =  new  JFileChooser(newFile); 

else  if(  i==(theList.length“l) ){  } 

this.setOpenDelete(  true  );  this.fileChooser.setDialogTitle(MOpen  Project"); 

this.fileChooser.setCurrentDirectory(CASESDIRECTORY); 
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*  Exit  CasesFrame  without  saving  or  any  notice 


Connect  to  AVCEHSplittingFrame 
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this. title  =  EDIT_T1TLE;  void 

getVersionControlO;  stepContentMenuItem_actionPerformed(java.awt.event.ActionEvent  event) 
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Runtime  runtime  =  Runtime.getRuntime();  /** 

runtime.exec(NETSCAPE);  *  Go  to  JFileChooser  to  choose  a  file  before  connect  to  PersonnelFrame 
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-  /** 

(new  PersonnelFrame()).setVisible(true);  *  Short  cut  to  print  the  output 
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String  currentVersion  =  (String)this.vc.getCurrentVersion();  String  wholePath  =  this.pathName  + 

String  stepName  =  currentStep  +  currentVersion;  "\V,+currentStep+"\V’+currentVersion; 

String  output  =  String  newSubString  =  absPath. substring^, 

currentStep.substring((int)currentStep.indexOf(H-")+l)+currentVersion;  wholePath. lengthQ); 
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DatalnputStream  inputP  =  new 

else  if(  DatalnputStream(filelnput); 

this.title.equals(COMPONENT_CONTENT_TITLE) ){  if(  inputP  !=  null ){ 


String  sP  =  inputP.readLinc();  getComponents(stepName,  absPath), 

if((  sP  !=  null)  &&  (!sP.equaIs("")) ){  (Vector)fileNameList())).setVisible(true); 

tokenizer(componentVector,  sP);  } 
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ComponentContentFrame(this.pathName,stepName.substring(2),  else{ 


JOptionPane.showMessageDialog(this,  absPath+"  is  not  a  step.  if(  (fl.isDirectoryO)  && 

Please  reselect  it!",  !((fl .getName()).equals(COMPONENT_CONTENT_DIR)) ){ 

"Warning  isAtomic  =  false; 

Message", JOptionPane.ERRORJVlESSAGE);  -  getAtomics(new  File(aFile,  theFilesfi]),  storedVector ); 

return;  } 
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if(theChar.isDigit(c)){  } 

File  f  1  =  new  File(  aFile,  theFilesfi]);  int  theMax 
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String  filePath  =  STAKEHOLDER.getAbsolutePath()+list[i];  String[]  stepList  =  aProject.list();  //List  all  the  steps  of  the  current 

File  aFile  =  new  File(filePath);  project 

if(  aFile.exists() ){  for(  int  i=0;  kstepList.length;  i++  ){ 

FilelnputStream  filelnput  =  new  File  aFile  =  new  File(aProject,stepList[i]);  //searching  for  steps 
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projectAtomicVector  =  new  Vector();  oo.flush(); 

if(  aProject.isDirectory() ){  oo.close(); 

fileOutput.close(); 


catch(IOException  io){ 

debug(MIOException:  "+io); 
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scheduledAtomicVector.addElement(st); 
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this.job_queue.addEleinent(step); 
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StepContent  step=(StepContent)  major.elementAt(j);  ) 

if(step!=null){  } 

if(  check_status(step.getStepName())==l){  }//end  forjoop 

major.removeElement(step);  return  0; 
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StepContent  step=(StepContent)  job_pool.elementAt(i);  //Locations  of  netscape,  notepad,  winword,  excel,  and  caps 

if(step.getStepName().equals(stepname)){  static  final  String  NETSCAPE  =  "C:\\Program 

job_pool.setElement At(step  1 ,  i);  Files\\Netscape\\Communicator\\Program\\netscape.exeM ; 

}  static  final  String  NOTEPAD  =  "notepad.exe”; 
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//Links  file  name  inside  Component  Content  directory 
(COMPONENT_CONTENT_DIR) 
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and  initializes  getContentPane().add(JLabel4); 

//  the  components.  To  modify  the  code,  only  use  code  JLabel4.setForeground(java.awt.CoIor.black); 

syntax  that  matches  JLabel4.setBounds(30, 170,90,20); 

getContentPane().add(textComboBox); 
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//Add  Edit  button  this.coinponentsComboBox.setSelectedltem(currentltem); 

editButton.setText("Edit");  this.componentsComboBox.setEnabled(false); 

editButton.setActionCommand("EditH); 

getContentPane().add(editButton);  //Connect  button  is  used  in  trace  pane! 


connectButton.setText("ConnectM);  *  Insets  insets  =  getlnsets(); 

getContentPane().add(connectButton);  com.sun java.swing.JMenuBar  menuBar  = 

connectButton.setBounds(5 17,380,8 1,24);  getRootPane().getJMenuBar(); 

int  menuBarHeight  =  0; 
if  (menuBar  !=  null) 
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return;  com.sun.java.swing.JButtonO; 

frameSizeAdjusted  =  true;  com.sun.java.swingJButton  deleteButton  =  new 

com.sun.java.swing.JButtonO; 

//  Adjust  size  of  frame  according  to  the  insets  and  menu  com.sun.java.swingJButton  addButton  =  new 

com.sun.java.swing.JButtonO; 
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public  void 

class  SymAction  implements  java.awt.event. ActionListener  editButton„actionPerformed(java.awt.event. ActionEvent  event) 


String  s  =  public  void 

(String)this.componentsComboBox.getSelectedItem();  cance!Button_actionPerformedOava.awt.event.ActionEvent  event) 

(new  ConnectionLinksFrame(this,  s,  BUTTONS[l])).setVisible(  true  );  { 

}  clearComboBoxes(); 

setVisible(false); 
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JOptionPane.ERROR_MESSAGE); 
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*  Set  word  file  names  in  MSWordComboBox 


public  void  setURLLink(Vector  v){  BufferedWriter  bw  =  new  BufferedWriter(  fw); 

this.URLComboBox.removeAIlItems();  if(  bw  !=  null ){ 

for(  int  i=0;  i<v.size();  i++  ){  for(  int  i=0;  i<comboBox.getItemCounl();  i++  ){ 

this.URLComboBox.addItem(v.elementAt(i));  bw.write((String)comboBox.getIteinAt(i)+n\nu) 
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}  t  "Error 

else  if(  fileType.equals(LINK_FILE_NAMES[5]) ){  Message", JOptionPane.ERRORJVlESSAGE); 

comboBox  =  this.CAPSComboBox;  return  null; 
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boolean  isLetter  =  (new  Character(c)).isLetter(c);  private  String  componentID; 

if(  isLetter ){ 

JOptionPane.showMessageDialog(this,  selectedltem+"  7** 

is  invalid  component!",  *  componentName  :  component  type  name 


componentDescription  :  component  type  description 
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©return  componentDescription 


*  compContentFrame  :  get  the  current  ComponentContentFrame  //  This  code  is  automatically  generated  by  Visual  Cafe 

*/  when  you  add 

ComponentContentFrame  compContentFrame  =  null;  //  components  to  the  visual  environment.  It  instantiates 

and  initializes 
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updateButton.setText("Update"); 

updateButton.setActionCommand("OKM); 

*  Build  ConnectionLinksFrame  getContentPane().add(updateButton); 

*/  updateButton.setBounds(  1 64,400,75,22); 


getContentPane().add(connectionComboBox);  (  *  set  default  model  for  itemList 

connectionComboBox.setBounds(l  15,60,270,22);  */ 

itemList.setModel(listModel); 

JLabel  1 . setHorizontalAlignment(com.sun.java. swing. SwingConsta 
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itemList.addMouseListener(aSymMouse);  { 

browseButton.addActionListener(lSym  Action);  if  (b) 
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//{ {DECLARE_CONTROLS 
com.sun.java.swing.JLabel  titleLabel  =  new 
com.sun.java.swing.JLabelO; 
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void  searchLink(int  index){ 
if(  index  ==  0  ){  ' 
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JOptionPane.ERROR_MESSAGE); 
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public  class  DecomposeListDialog  extends  com. sun.java. swing. JDialog  setVisible(false); 

{  componentScrollPane.setOpaque(true); 

/**  getContentPane().add(componentScrollPane); 

*  Parent  frame  of  this  dialog  componentScrollPane.setBounds(  15,90,270,230); 


componentScrollPane.getViewport().add(componentList); 

componentList.setBounds(0, 0,267, 227);  JLabel2.setVerticaIAIignment(com.sun.java.  swing.  SwingConstant 

OKButton.setText(MOKM);  s. BOTTOM); 

OKButton.setActionCommand(MOK");  JLabel2.setText("Decompose"); 

getContentPane().add(OKButton);  getContentPane().add(JLabe!2); 


2  o 
<  < 
£  p 
^ 
co  cn 

m  f.  ^ 

&  2  £ 

S3  u  § 


S  ll  2 

§  §□ 
E-  -2 
oo  o  o 

Jl  S  | 

a  sa  ^ 

E2  §  c 
O  ■=  2 
w  <  3 
es  3  ca 

^  c/3  O 


C  ^  P 

o  ^  o 
<  o  £ 

2  I  "s' 

^  oo  « 

8  >  I 

(V>  <L>  c/3 


C  cu  i-t 

,2  =  o 

a  O  S 

•§  5.3 


3  3  D 
CQ  O  C 

oil 

s  ^  8 


£  ^ 

s  a 

.f  Is- 

'33^ 

■  I  «  n 

less 

I  O  C  co 

!  U  g  ^ 

c  3  T3 
'  o  -o  c 
'*3  "O  3 

O  cs  o 

<  q2 
«  ^  0> 
C/3  C  ^ 

C  «*  C 
O  Si  O 

3  §  3 


ay  a 

C3  O  C3 
O  M  O 


i  £  o 

P  O  © 

3  CO  CO 


-  is  oo  co 
•§8| 
r  cr  ^  e 

1  cl  c  o 

:Q  S  e 

-  o  u  o 

I  C/3  *0  C/3 

r  £ 

\  £  ^  £ 

>  *o  'SS'  *o 

c  *— 

!  o  S3  o 

00  CL  ^ 
D  ©  a> 
C/3  C  C/3 

O  «D  O 
CL  ^  CL 

£  o  £ 
o  rj  o 

O  30  O 
<L>  (D  O 
-O  &JQ  T3 


136 


JLabel  1  .setForeground(java.awt.Color,black);  setTitle(title); 

JLabell.setBounds(15,68,270,22);  this.titleLabel.setText(title); 

for(  int  i=0;  i<itemVector.size();  i++  ){ 

JLabel2.setHorizontalAlignment(com.sun  java.swing.SwingConsta 

nts.CENTER);  componentListModel.addElement(itemVector.elementAt(i)); 
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String  selectedltem  =  } 

(String)this.decomposeList.getSelectedValue(); 

if(  selectedltem  !=  null ){  /** 

if(  this.tf  !=  null ){  *  View  all  decomposed  components  of  the  selected  component 

String  s  =  this.tf.convertToThePath(selectedltem);  */ 
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step  is  an  atomic  component.  Please  reselect  it!", 

Object  object  =  event.getSource();  "Warning 

if  (object  ==  componentList)  Message", JOptionPane.ERROR_MESSAGE); 

componentList_mouseReleased(event);  return; 


return  decomposes; 
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Project  ~>  Delete  Project  and 
Tools  — >  Personnel  —  >  Delete 


*/  getContentPane().add(cancelButton); 

CasesFrame  casesFrame  =  null;  cancelButton.setBounds(  152,70,73,20); 
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OKButton.setActionCommand("OK");  getContentPane().add(projectTextField); 

getContentPane().add(OKButton);  projectTextField.setBackground(java.awt.Color.  white); 

0KB  utton.  setB  ounds(74 ,70,73 ,20) ;  ProjectTextField.setBounds(  10,30, 150,20); 

cancelButton.setText("Cancer); 
cancelButton.setActionCommand(MCancelM); 


casesDirectory  =  if  (b) 

this.casesFrame.CASESDIRECTORY.getAbsolutePath()+,,\Vl;  setLocation(50, 50); 

projectTextField.setText(casesDirectory);  super.setVisible(b); 
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}  com. sun.java. swing  .JTextField(); 

com.sun.java.swing.JButton  OKButton  = 

public  void  setVisible(boolean  b)  com.sun.java.swing.JButtonQ; 


com.sun.java.swing.JButton  cancelButton  =  new  ,  File  aFile  =  new  File(filenameTextFieid.getText()); 

com.sun.java.swing.JButton();  aFile.delete(); 

com.sun.java.swing.JButton  browseButton  =  new  } 

com.sun.java.swing.JButlonO;  setVisible(false); 

com.sun.java.swing.JComboBox  projectComboBox  =  new  dispose(); 
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if(  deleteProject ){  } 

File  aFile  =  new  File(projectTextFieId.getText());  else{ 

removeAll(aFile);  filenameTextField.setText(’ 


if(  file.isDirectoryO ){ 

class  Symltem  implements  java.awt.event.ItemListener  removeAll(file); 
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String[]  1  =  aFile.list();  private  String  loopName  =  null; 

for(  int  i=0;  id. length;  i++  ){ 

File  file  =  new  File(aFile,  l[i]);  /** 


this.secondarylnput  =  secondarylnput; 
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/**  nts.  BOTTOM); 

*  newPath  :  an  absolute  path  after  decompose  a  selected  step  titleLabel.setText("TESTING:  "); 

*/  getContentPane().add(titleLabel); 

String  newPath  =  null;  titleLabel.setForeground(java.awt.Color.bIack); 


titleLabel.setFont(new  Font(”Dialog,r,  Font.BOLD,  18));  getContentPane().add(JLabel4); 

tit!eLabel.setBounds(3,6, 120,30);  JLabel4.setForeground(java.awt.Color.black); 

JLabel4.setBounds(7, 1 80, 175,22); 

JLabell.setHorizontalAlignment(com.sun.java. swing. SwingConsta  getContentPane().add(secondaryTextField); 

nts.RIGHT);  secondaryTextField.setBounds(l  87,180,270,22); 


¥  s. 

P 

03  ^3  ^  . 

c  g  ^ 

\  2  sd  o  r 

I  ^  ro 
C  a)  ^  i 
O  «  Tt  ' 

y 

&  8 

O 

<N 


.2 

o 

Cd 

c 

3 

o 

cd 

✓ — s 

o 

PO 

OQ 

D 

< 

(D 

c 

s 

o 

c 

flS 

w 

Z 

o 

cd 

40 

cd 

00 

GO 

c 

0-i 

w 

c 

GO 

G 

O* 

c 

G 

O 

2 

1 

o 

w 

o 

O 

o 

•4— > 

3 

H 

c 

c 

00 

s 

S  S  u 


£  o  o 
0  O  o 


X  X  0)  x  o  o 
o  O  bJO  <D  tWO  "O 


(1>  O  10  O 
X>  rj  -o  x 

Cd  ^  Cd  Cd 

J  j)jlj 


146 


JLabel4.setHorizontalAlignment(com.sun.java.swing.SwingConsta  //{ { REGISTER_LISTENERS 

nts.RIGHT);  SymAction  lSymAction  =  new  SymAction(); 

JLabel4.setText("Secondary  Input  Component(s)");  saveButton.addActionListener(lSymAction); 
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}  new  FilelnputStream(O); 

f  =  new  File(pathName+M\\input.sM);  if(  primln  !=  null ){ 

if(  f.exists() ){  this.primaryTextField.setText( 

(String)primIn.readLine() ); 


DatalnputStream  secondln  =  new  DataInputStream(  //  Adjust  size  of  frame  according  to  the  insets  and  menu 


+ 

CL. 
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addNotify.  com.sun.java.swing.JLabel(); 

Dimension  size  =  getSize();  com.sun.java.swing.JTextField  primaryTextField  =  new 

com.sun.java.swing.JTextFieldO; 

super.addNotifyQ;  com.sun.java.swing.JLabel  JLabel4  =  new 

com.sun.java.swing.  JLabel(); 
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public  void  if(  depSecondary  !=  null ){ 

saveButton_actionPerformed(java.awt.event.ActionEvent  event)  if(  !secondaryTextField.getText().equals(u") ){ 

{  depSecondary.  writeBytes(secondaryTextField.getText()); 


}  public  void 

depSecondary.flush();  exitButton_actionPerformed(java.awt.event.ActionEvent  event) 

depSecondaryxlose();  { 

fileOutput.close();  this.setEnabled(false); 
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exitButton_actionPerformed(null);  fileReader.closeQ; 


catch(  FileNotFoundException  0  { System.out.printin(f); }  /** 

catch(IOException  io  ){ System. out.println(io);}  *  Remove  all  files  under  the  deleting  the  selected  step  before  delete  the 

}  step  folder 

*  @param  aFile  :  the  deleting  the  selected  step  folder 
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return  true; 


*  @return  EHLName  :  evolution  history  process  name 
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this.EHLName  =  EHLName;  public  void  checkPath(Vector  v); 

this.EHLPath  =  EHLPath;  public  void  createFiles(  Dependency  dep,  File  theFile); 

}  public  void  setLoopNameComboBox(  Vector  loopVector ); 

public  Vector  tokenizeVector(String  string); 

public  EHL()  { }  } 
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////////////////////////////////////////////////////////////////////////////////  public  interface  I_ComponentContent{ 

public  interface  I_Cases{  public  String  checkInput(String  selectedltem  ); 

public  void  getVersionControl();  public  JComboBox  findComboBox(  String  fileType  ); 

public  void  directoiyTreeQ;  public  void  saveLinkFile(  String  fileType); 


public  void  searchFiles(File  aFile,  String  fileType);  package  Cases; 

public  File  searchPath(  String  s); 

public  void  setTextLink(Vector  v);  import  java.util.*; 

public  void  setWordLink(Vector  v); 
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiuuiiiiitiiifiiifiitiiiiniiiiiiniiu 

public  interface  I_ProjectSchema{ 
public  void  readDepFileQ; 
public  void  readInputFiles(  String  pathName  ); 
public  void  setCompComboBox(  Vector  compVector ); 
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public  void  setSkillComboBox(Vector  v); 


package  Cases;  DefaultListModel  listModel  =  new  DefaultListModelQ; 
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ProjectSchemaFrame  psf  =  null;  OKButton.setText("OKn); 

getContentPane().add(OKButton); 

/**  OKButton.setBounds(64, 340,75, 24); 

*  listModel  :  model  of  the  itemList  cancelButton.setText("Cancer); 

*/  getContentPaneQ.add(cancelButton); 


titleLabel.setHorizontalAlignment(com.sun.java.swing.SwingCons 
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this((Jrrame)sci);  it 

this.scf  =  scf;  *  @param  itemVector  :  list  of  components  from  project  schema  frame 

setTitle(title);  */ 

this.titleLabel.setText(title); 


public  ListDialog(ProjectSchemaFrame  psf,  String  title,  Vector  setSize(insets.left  +  insets. right  +  size. width,  insets.top  + 

itemVector)  insets. bottom  +  size.height); 
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//  Adjust  size  of  frame  according  to  the  insets  *  Return  selected  item(s)  to  the  owner  frame 

Insets  insets  =  getlnsetsQ;  */ 


this.scf.setPrcdeccssorComboBox(this.itemList.getSe!ectedValues()); 
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setvisible(ralse); 

dispose(); 

this.tf.setComponentContent(selectedItem, 


*  email  :  e-mail  address  of  the  person 
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*  securityLevel  :  security  level  of  the  person  public  Personnel(String  ID,  String  name,  Vector  skill, 

*/  int  securityLevel,  String  email,  String  telephone, 

private  int  securityLevel  =  0;  String  fax,  String  address) { 
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Set  name  for  this  personnel  object 


*  @param  i  :  security  level  */ 

*/  public  void  setTelephone(String  s){ 

public  void  setSecurityLevel(int  i){  this.telephone  =  s; 

this.securityLevel  =  i;  .  } 
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@param  s  :  a  string  of  telephone  number  public  void  setAddress(String  s){ 


this. address  =  s;  for(  int  i=0;  i<v.size();  i++  ){ 

System. out.println(i+"  :  MAJORJOB  =  "+v.elementAt(i)); 
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*  @param  v:  a  vector  of  major  jobs  //////////////////////////////////////////////////////////////////////////////// 

*/  public  class  PersonnelFrame  extends  com.sunjava.swing .JFrame 

public  void  setMaj or Jobs( Vector  v){  implements  CasesTitle,  I_Personnel 

this.majorJobs  =  v;  { 
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geiL.ontentt'ane(;.aaa(name  1  extneld);  JLabell.setBounds(0,0.0.0); 

nameTextField.setBackground(java.awt. Color,  white);  getContentPane().add(jobsScrollPane)- 

nameTextFieid.setForeground(java.awt.Coior.black);  •  jobsScrollPane.setBounds(0, 0,0,0); 

nameTextField.setBounds(  155,75,300,24);  getContentPane().add(JLabe!3); 
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setSize(500,380);  catch(  ClassNotFoundException  c  ){ 

clearButton.setText("Clear");  System.out.println("ClassNotFoundException:  ”+c); 

clearButton.setAclionCommand("Delete");  } 

getContentPane().add(clearBu«on);  if(  request.equals("View") ){ 
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jobMultiList.setNumberOfCols(3);  super.addNotifyO; 

jobMultiList.setHeadings(listHeadings); 

}  if  (frameSizeAdjusted) 

catch(Exception  e){ System. out.println(e);}  return; 


frameSizeAdjusted  =  true;  com.sun.java.swing .JLabel  JLabel  1 1  =  new 

com.sun.java.swing.JLabelO; 

//  Adjust  size  of  frame  according  to  the  insets  and  menu  com.sun.java.swing.JTextField  IDTextField  =  new 

com.sun.java.swing  ,JTextField(); 

Insets  insets  =  getlnsetsQ;  com.sun.java.swing.JTextField  nameTextField  =  new 
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com.sun.java.swing. JLabel  JLabel9  =  new  com.sun.java.swing.JScrollPane  jobScrollPane  =  new 

com.sun.java.swing.JLabelO;  com.sun.java.swing.JScrollPane(); 

com.sun.java.swing. JLabel  JLabel  10  =  new  com.sun.java.swing. JPanel  onHandsPanel  =  new 

com.sun.java.swing.JLabelO;  com.sun.java.swing.JPanel(); 
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Object  object  =  event.getSource();  oo.close(); 

if  (object  ==  skillButton)  fiIeOutput.ciose(); 

skillButton_actionPerformed(event);  } 

else  if  (object  ==  clearButton)  catch(IOException  io){ 


minorRadioButton_itemStateChanged(event); 

else  if  (object  ==  majorRadioButton) 


0)  ' 
E  ' 

03 

£  6- 
3  &  £  [ 

*=;  cq  a 
<  SZ  i 

c  ^  a’ 

CD  f  1  Q 


o 

4) 

d 

CO 

_+ 

too 

top 

d 

d 

CO 

CO 

= 

o' 

— T 

<N 

S«  ts 
2  i  3 

Si  «  — 
“Pd!  3 


u 

C 

a> 

2  /-"v 

c 

N 

o  — 

O  CO 

>  c 
£  II 

CO 

|.V 

CD  p_J 

?  O 

C  CD 

«  g 

O  •  . — , 
<D  w 

2  >  o  >  .£ 


-t-  3  ^ 

oil 

c?-Q  o 

E  .2,  > 


53  II  ^ 

a-  >  £ 


o  ^ 

U  cl  "53  "q3  "53 
aa>UUU 

■  £  *  *  x 

C/D  w  D  <U  <D 

w  c  h  H  H 

||  w  T3  T3  -o 
O  £  T5  T>  T5 
CO  *C  «  «*  «3 

w  a.  w  *j  w 

c  00  173  M 

|  §555 

r9  E  "3  ”3  ”3 

O  £  J3  J3  X) 

GO  «»  .2,  .2..S, 


Q  o 
o 

too  £  to 
— I  E  too 
«  g  : 
c  O 


o  C  So 

cfl  C  . 

o  g  o 

a  s  g 


H  o  o 


O  <L>  3* 

H  E  ^ 

Q  2 

M  C  00 


c  H  fe 

o  £  * 

<D  ,P 
CL  L-i 

.2  2  >< 


CL  C— t 

—  2  >< 
o  12  ,« 

W  Cw  '-4— 


171 


public  void  itemStateChanged(java.awt.event.ItemEvent  event) 


public  void  package  Cases; 

majorRadioButtonJtemStateChanged(java.awt.event.ItemEvent  event) 

{  *  import  java.io.*; 

if(  event.getStateChangeQ  ==  event.SELECTED  ){  import  java.uti!.*; 
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public  Vector  stepVector  =  new  VectorQ; 


public  Vector  compVector  =  new  VectorQ; 
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public  ProjectSchemaFrame() 


{  ■  JLabel2.setForeground(java.awt.Color.black); 

//  This  code  is  automatically  generated  by  Visual  Cafe  JLabel2:setBounds(62,l  10,130,22); 

when  you  add 

//  components  to  the  visual  environment.  It  instantiates  JLabel3.setHorizontalAlignment(com.sun.java.swing.SwingConsta 

and  initializes  nts.RIGHT); 


C 

o 


<d 

O 

cl  A 

O  K-J, 

55  x 

=  x 

X  — * 
<D  cd 

C-H  C 

A  3 

cn  Cl 

-8  % 
A  B 


x 

o 

iS 

X 

u 

O 

O  ^ 
U  <N 

X  <M 
£  O 
3  co 
3 

>  o 
2*  o\ 
o  — < 

■g  <N 

§  VO 
O  'wf 

&b*g 
2  | 
O  O 
A  CQ 


cn  cn 

CD  0) 
X  X) 
3  3 

A  A 


c 

o 

U 

c 

’5 

CO 

bh 

c 


3 

> 

3 

•*7» 

C 

3 

oo 

£ 

o 

o 

c 

o 

£ 

c 

bQ 


o 

N 

o 

X 


o 

3 


c 

o 


3 

X 


CD 

CL 

>> 

H 

CL 

o  .  „ 

%  £ 
bo 

.£ 

"O  3 

.22  A 
x  ^3 

ffl  x 

=  X 
x  — : 

CD  CD 

H 


o  a; 

U  ST 

X  <N 
£  O 
3  CO 
3  "3 
>  O 

o>  — 

X 


o 


<d 

oo 

S 

<D 

X) 

3 

A 


3 

CL 

<D 

CL 

H 

CL 

© 


5  n o 

O  'go 

S  | 

O  O 

a  2 
©  © 
tfl  C/3 

S  S 


(N  X 


CM 
CM 
.  ^  in 

§  & 

3  <M  — 

S£?<5 

3  V  w 

<  t3  v 
CL  5  g 
O  3  l 

to  o  C 

a 


CD  £ 

33  o  o 


CM 
CM 
*n 

•  ^ 

9  r£ 

O  On 

2  CM  ... 

3  00  P 
CQ  X)  j- 
©  —  g 

■*->  \ — -■  D 
O  v:  ~ 

« "g  9J 
Q  3 

G-  °  X 

B  CQ 


c 

o 

3 

CQ 

X 

X 

< 

CL 


©  X 
2  § 


w  © 
*0  C/3 

3  c 
cd  o 


3 

X 


CM 

CM 

lO 

r- 
c  Jr 

§  g) 

NO 

Tj- 

CM 


C 

o 


3 

X3 


g  £  3 

§  g  CQ 

CL  <2  O 

g.®  5 
h  ^3  a 

CL  CL  CL 


0)  O  L>  1>  CD  <U  4> 

C/D  M  C/3 


g  3  £S 
cd  P5  O 
CL  o  Cm 

8LS  § 

So  J> 
H  Q  U 

CL  CL  CL 
(D  O  <D 


cd 

a>  v? 

U  c 

CL  3 

<D  O 

£  s 

XJ  o 

•o  ^ 

3  C 


T3 

C 

3 

^  E 

.td  £ 
X3  r9 
Qj  U 
=  C 

W  o 

g'l 

H  < 


CM 
CM 
.  -  in 


On 

CM 

o“ 

w 


3 

g 
*5 

w  _ 

CL  C 
O  3 

oc  O 


3 

CQ 


CD 

C 
3 
CL 

2  Cd 
P-  CD 

H  U 

CL  CL 
CD  CD 


C  C 
2  2 
3  3 
0  0 
-5  "5 
w  w 

CL  CL 
CD  (D 


2 

3  2 

%m 

Cl  .3 
X) 

H  PJ 

CL  CL 

CD  CD 


O0C/3O0C/3OCC/30OC/3C/3C/3cn 


CD 

X) 

cd  AC 
►J  f— i 

^  £ 

a 

l-H 

OC 


<D 

X 

o 

o 


3 

c 

o 

CD 

X 

o 

o 

CD 


X 

o 

E 

o 

H 


CD 

C 

o 

Cl 

£ 

o 

o 

o 


(D 

X) 

3 

£ 


3 

u 

*3 

3 


2 

3 

w- 

CD 

C 

<D 

bO 

c 

3 

CD 


3 

u 

3 

3 

> 

w 

3 

JC 

Z 


O 

3 


C 

(D 

£ 


> 

c 

CD 


o 

o 


-Eco 

(D  hJ 

E  O 
03 

>  H 

t  o 

g  U 

O  1 
CD  M 

2  z 

3 
CL 


3 

O 

>-> 

3 

0 

co 


<D  O  ^ 
C  V“)  So 
3  X  X 

CL 


<D 

X 

2 

3 

£ 

3 

X 

X 

3 


Lh  CD  C 
tjt  —  ir 

H 
2 


Mh  O  t+*i 

co^ 

«  Sx 

o  •  — 
o  n  .S2 

y  0  > 

O  o  o 
bO  So  w 


<D 

C 
3 

...  CL 

O  ’S 
X  x 
ro  x 

O  « 

to  w> 
— r  3 

o  C 
o 

V  W) 

X  cX 

c  c 

3  O 

o  o 

S 

CD  X 
C/3  3 

o  £  13  15 
c  £  c  c 

d  n  d  d 

CL  q  Cl  CL 

.su-- 


3 

O 

3  ^ 
A)  CD 
•■2  § 

o% 

^  "cd 

g  ^£ 
^=r  *o 

3  *2 
O  3 

As 
.  3  77 

d  c 

cd  cd 
w  CL 


O 

X 

CO 

o' 

oo 

in 

c$ 

o' 


«d  ^ 

Eu 
bo 


3  3 
£  £ 


M 

u 

3 

X 


X 

3 


2 
o 

y 

% 

3  _ 

3  'efl 

>  X 
3  C 

■O  3 

X  0 

c  0 

§  « 
2  ^ 
W)  cu 
«D  C 
fe  3 

<D  <D 
w  X 

6  -g 

C  r5 
3  H 

CL  w> 
x  5 
^  a 

bf) 

§  § 
3  O 


bo 

X 

c 

o 

o 


a> 

c 

3 

CL  AC. 

CD  o 

g-rn 

CO 

^{G 

S'  2  04 

c  «  Si 

(D  ^ 


o  5 
>v  CL 


QJ  v/3 

C  *3 
^  C 


M-t 

3  X 

A 


3 

w  O 

a  « 


CD 

c« 


CD  X) 

««  3  ^ 

1  §  S 

3  3 

CL  £  CL 
CD  X  CD 
CL>  CL 

H  x  H 

cl  c  c^ 

2  o  B 

oo  O  &n 


C 

O 

U 

bJO 

c 

I 

CO 

bb 


3 

> 

3 


O 

CD 

C 

CD 

£ 


< 

3 

C 

o 

O 

X 


CD 

X 

3 

A 


(D  A 

H  ■§ 

S-J 
B  ^ 
co  x 

=  X 
3 

X  X 

<D  cD 

H  c 

A  3 

a  ^ 

<D 

*-*  CL 
X  ^ 
X  H 

«  g- 
A  B 

>-p>  on 


o 

3 


© 

IS- 

ot  2 
>  ~ 
3  O 

‘O?  r- 
x 


§  s 

O  on 

&  | 

O  O 

A  CQ 


<D  © 
x  X 
3  3 

A  A 


174 


stepTypePanel.add(stepIDTextField); 

JLabel2.setHorizontalAlignment(com.sun.java.swing.SwingConsta  stepIDTextField.setBounds(  195,70,300,22); 

nts.RIGHT);  stepTypePanel.add(stepNameTextField); 

JLabel2.setText("Step  Type  Name");  stepNameTextField.setBounds(  195,1 10,300,22); 

stepTypePanel.add(JLabel2);  stepTypePanel.add(existedStepComboBox); 
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JLabel5.setForeground(java.awt.CoIor,black);  compEditButton.setText(nEdit,,); 

JLabeI5.setBounds(75, 70, 145,22);  compEditButton.setActionCommand("jbutton"): 

componentTypePanel.add(compEditButton); 

compEditButton.setBounds(90,297,75,22); 


componentTypePanel.add(eornpIDTextField);  JLabell3.setForeground(java.awt.Color.black); 

compIDTextField.setBounds(225 ,70,300,22);  JLabell3.setBounds(60,70, 150,22); 

componentTypePanei.add(compNameTextField); 

compNameTextField.setBounds(225,l  10,300,22);  JLabel  14. setHorizontalAlignment(com.sun.java. swing. SwingConst 

componentTypePanel.add(existedCompComboBox);  ants.RIGHT); 


i  «  m 

d 

:  ..  §  2 

;  2  -g  o' 

■3§S 

_D  O  c/d 

r  j  5?  c 

^  o  O 
2  Pp  PQ 


CU  O  <D 
J  JD  £ 
m  CS  (3 

S  JJ 

W  h  *-> 


*o 

C 

C3 

r  i  'c 

-O  g  ° 
■U  O  S3 
<  U  3 

H  <  j 
O  0)  JTJ 

C  C  w 
0  0-0 
£t  S  -O 

3  3 

ffl  g  is 

-O  X3  e 

§ 

*<  <2  p* 
j  j  j 

E  E  X 
w  w  PQ 


CN  r 

n  ^ 

VO  .  -  C 
r-  ^  cd 


2  3  3 

3  ffl  P3 

,3  0  0 

nn  w  w 

*3  JS  2 

T3  O  O 

<  Q  Q 
»J  -3  nJ 

sc  x:  rc 
pa  pq  pa 


o  00  x 
*  ±2  00  o 

§•§  I 

:  -a  3  cs 

■  S  O  £ 

j  S  nJ 

■  X  o  ffi 

:  B  d  £ 

£  O  "O 
:  3  S  3 
S3  3  (3 

"o  0  "o 

c  £  c 

C3  T3  C3 

PU  PQ  CU 
J  JJ 
ffi  SC  DC 
pa  pq  pa 


p  o  >  s 
0X3  £  "X 

§  ,3  3  P  g- 

-1  G-  a  ^2  oo 

3  5  -o  o  N. 

«  1§  ’2  U.  '©. 

S  -s  i  ?  S 

i,  S=  O  O  cfl 

a  %  e  H  | 

O  0.000 
^  PU  PP  CQ 


O  O  O 

'X  X)  X 
cd 

j  hJ  -a 


o 

o 

W> 

O 

O 

M 

Cfl 

cs 

C/D 

c/D 

c 

o 

O 

C3 

o 

O 

c 

a 

2 

c 

C 

G 3 

at 

a 

KJ 

ft,  a.  60  CL,  Ou 

■  =  J  J  «s  J  J 

C  f  C  H|H  HH 

o  P  M-l  n  HH  HM 

8  w  ca  8  w  w 


176 


EHLPathTextField.setBounds(2 15,21 0,300,22); 

JLabell3.setHorizontalAlignment(com.sun.java.swing.SwingConst  EHLDoneButton.setTextO'Done"); 

ants.RIGHT);  EHLDoneButton.setActionCornmand("Done"); 

JLabel  13.setText("Evolution  Process  Name");  EHLPanel.add(EHLDoneButton); 

EHLPanel.add(JLabell3);  EHLDoneButton.setBounds(493,297,75,22); 
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stepTypesScrollPane.setBounds(215, 1 10,300,80);  dependencyPanel.add(depenSecondaryTextField); 

stepTypesScrollPane.getViewport().add(stepTypesList); 

stepTypesList.setBounds(0, 0,297, 77);  ‘  depenSecondaryTextField.setBackground(java.awt.  Color,  white); 

dependencyPanel.setLayout(null);  depenSecondaryTextField.setBounds(275,230,270,22); 


depenOutputTextField.setEditable(false);  JLabel  1 9.setText("Evolution  Process"); 

dependencyPanel.add(depenOutputTextField);  dependencyPanel.add(JLabell9); 

JLabel  1 9.setForeground(java.awt.Color.black); 

depenOutputTextField.setBackground(java.awt.Color.  white);  JLabel  19.setBounds(30, 70,240, 22); 
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JLabel  19.setHorizontalAlignment(com.sun.java.swing.SwingConst 
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com.sun.java.swing.JLabelO;  com.sun.java.swing.JLabel(); 

com.sun.java.swing.JLabel  projectLabel  =  new  com.sun.java.swing.JLabel  JLabel  19  = 

com.sun.java.swing.JLabelO;  com.sun.java.swing.JLabelO; 


*  Set  the  current  project  name  for  each  panel’s  title  public  void 

*  stepEditButton_actionPerformed(java.awt.event.ActionEvent  event) 
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this.setListModel(  this.stepVector  ); 

this.setStepComboBox(  this.stepVector ); 


this.setCompComboBox(  this.coinpVector ); 
saveTab[l]  =  false; 
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ir(  this.compvector.size()>  U ){. 

if(  this.selectedCompIndex  >  0  ){  if(compOut  !=  null ){ 

this.compVector.removeElementAt(  this.selectedCompIndex  compOut.writeObject(this.compVector); 

saveTab[l]  =  true; 


this.setCompComboBox(  thisxompVector ); 
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Error",  JOptionPane.ERROR_MESSAGE); 
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ObjectOutputStream  EHLOut  =  new  ObjectOutputStream(  set  or  not. 


public  void  for(  int  i=0;  i<v.size();  i++  ){ 

depenOKButton_actionPerformed(java.a\vt.event.ActionEvent  event)  if(  ((String)v.elementAt(i)).equals(MH) ){ 
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else{  this.setEnabled(  1,  true  ); 

v.addElement(,H’);  this.setEnabled(  2,  true  ); 

v2.addElement(MH);  this.depenPrin^aryTextField.setText(,",); 

}  this.depenOutputTextField.setText(MM); 

}  this.depenSecondaryTextField.setText(M  1 


this.depenSecondaryTextField.setText( 
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*  @param  flag  :  true  or  false 

this.depenPrimaryTextField.setText(,,H);  ‘  */ 

this.depenOutputTextField.setText("M);  public  void  setEnabled(  int  tablndex,  boolean  flag ){ 
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for(  int  i=0;  i<  compVector.size();  i++  ){ 

ComponentType  ct  =  (ComponentType)compVectoi\elementAt(  i ); 
String  ctID  =  ct.getComponentID(); 


this.compHashtable,put(  ctID,  ct );  for(  int  j=0;  j<  EHLVector.size();  j++  ) { 

EHL  ehl  =  (EHL)EHLVector.elementAt(j); 

this.existedCompComboBox.addltem(ctlD);  this.depenEHLComboBox.addltem(ehl.getEHLNameO); 
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public  void  setDepenEHLComboBox(  Vector  EHLVector  ){  stepIDTextField.setText(  st.getStepID() ); 

this.depenEHLComboBox.removeAllltemsO;  stepNameTextFie!d.setText(  st.getStepName() ); 

stepDescriptionTextArea.setText(  st.getStepDescription() ); 


Dependency  dep  =  (Dependency)this.depenHashtable.get( 
selectedDepStep ); 

String  secondlnput  =  dep.getSecondaryInput(); 

View  the  selected  component  type  object  if(  !secondInput.equals("") ){ 

this.depenSecondaryTextField.setText(secondlnput); 
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String  _after  =  st.nextToken("~");  } 

this,depenPrimaryTextField.setText(  _after  );  catch(  IOException  e  ){ 

this.depenOutputTextField.setText(  „after);  debug("IOException_StepInitial:  M+e); 

if(  this.stepVector.size()  >  0  ){ 

if(  this.depenHashtable.containsKey(  selectedDepStep  ) ){  this.setStepComboBox(  this.stepVector ); 


catch(  ClassNotFoundException  ex ){ 

debug("ClassNotFoundException_SteppInitial:  n+ex);  File  loopFile  =  new  File(this.pathName,  "loop.cfg"); 

if(  this.stepVector.size()  >  0  ){  if(  loopFile.existsQ  ){ 


w  g.  c 

§.«§  3 

col 

•3  ■§.« 
—  ^ 
-cE  O 


O  u 

2  J 

5  a: 

go£ 


u  u  rn 
^  .£2  O 
i>  <*)  xi 
w  ^  p 

-H  2  o 

s  u  q  n 

:  o  o  y 

!82i 
>.  x  S 

■Jus 

i“  Jj 

I  W 


c  O  «£ 
3  A  W 

SOo 
w,  a  ca 
_ _ _  I  .£2  o 

g  W  X 

» •=  s  g 

C  Q.  *-*  O 
•3  ®|  J 

g-ta  j  sc 
y  O  X  0 

w  r  W  g 

O  s&jd  .S2  ^ 

~  =5  X  *5 

o  -o  Ms 


8'°  - 
C,A2< 
3  O  o 
o  a)  CQ 

O  S3  O 

>  -5  -g 
w  b?  c 

-  11  2  r°, 

-  t-  o  U 

O  0>  CL 

O  >  E 

>  £  y 
6  °  S 

-sj.j 


o  B  i 
«  5  >*> 

o  o  is 


is  ©  — 

&  A  ^ 
C  ^  o 

r°> 

U  N  O 

~  c1  2  g 
o  .2  o  § 
C  B.  o  U 
o  a>  <l>  cl 

w  o  :>  c 

o  W  S-  o 
q  q  c  U 
x  s  o  rf 
pa  ~  q  £ 
O  Bq  .m  « 
^  3  X  1H 

^  X)  w  w 
4) 


193 


catch(  ClassNotFoundException  ex  ){  /** 

debug(nClassNotFoundException_CompInitial:  H+ex);  *  Read  dependency. cfg  file  and  insert  its  content  into  depenHashtable 

if(  this.compVector.sizeO  >  0  ){  */ 

this.setCompComboBox(  this.compVector  );  public  void  readDepFile(){ 
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this.existedStepComboBox.getSelectedIndex();  /** 

if(  this.selectedStepIndex  ==  0  ){  *  List  all  existing  EHL  objects  in  the  project 

//Clean  up  the  frame  *  and  allow  a  user  to  view  or  edit  them 

this.stepClearButton_actionPerformed(  null );  */ 
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else{  void 

this.EHLPathTextField.setText(s);  secondaryButton_actionPerformed(]ava.awt.event.ActionEvent  event) 
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Launch  ListDialog  where  lists  all  existing  component  type  names 


titleLabel.setHorizontalAlignment(com.sun.java.swing.SwingCons 
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,connectButton_actionPerformed(event);  .  void  exitButton_actionPerformed(java.awt.event.ActionEvent 

else  if  (object  ==  exitButton)  event) 

exitButton_actionPerformed(event);  { 

setVisib!e(  false ); 
disposeQ; 
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Exit  ReviewComponentContentDialog 


package  Cases;  protected  DefaultTableModel  skillModel  =  null; 
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private  Vector  skillVector  =  new  Vector();  JLabel  1  ,setFont(new  Font("Dialog",  Font.BOLD,  16)); 

JLabel  1  ,setBounds(  1 5,6,375,47); 

/**  OKButton.setText(”OK"); 

*  skillModel :  monitor  skill  table  OKButton.setActionCommand("OK"); 

V  getContentPane().add(OKButton); 


OKButton.setBounds(  1 2 1 ,252,73,24); 

cancelButton.setText(MCanceIM);  public  SkillTableFrame(String  sTitle) 

cancelButton.setActionCommand("CancelM);  { 

getContentPane().add(cancelButton);  this(); 

cancelButton.setBounds(2 1 1 ,252,73,24);  setTitle(sTitle); 
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iblic  6kill  1  ablehrametFersonneirrame  pf){  Insets  insets  =  getlnsets(); 

this();  com.sun.java. swing. JMenuBar  menuBar  = 

this.pf  =  pf;  getRootPane().getJMenuBar(); 

int  menuBarHeight  =  0; 
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private  int  securityLcvel  = 
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private  String  finishTime  =  null;  this. predecessors  =  predecessors; 

this.priority  =  priority; 

/**  this.estimatedDuration  =  estimatedDuration; 

*  realStartTime  :  the  actual  day  to  start  the  job  this.deadline  =  deadline; 

*/  this.earliestStartTime  =  startTime; 


©return  status  :  status  of  the  step 
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©return  predecessors  :  a  vector  of  atomics 
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©return  estimatedDuration  :  time  to  finish  the  job 


public  String  gctStartTime(){  return  this.realStartTime; 

return  this.earliestStartTime;  ) 
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public  String  getRealStartTime(){ 


pathName  :  the  complete  path  of  current  step 
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*/  tants.RIGHT); 

public  Vector  selectedPred  =  null;  titleLable.setText("Step  Content:" 

getContentPane().add(tit!eLable); 


titleLabie.setForeground(java.awt.Color.black);  JLabel3.setBouncJs(  1 , 1 55, 100,24);//] ,  1 05, 100,24); 

titleLable.setFont(new  Font(MDiaIog",  Font.BOLD,  18));  getContentPane().add(statusCornboBox); 

titleLable.setBounds(82,30, 1 30,30);  //y=6 

/**stepVersionTF**/  *  statusComboBox.setBounds(l  02, 155,200,24);//1 02, 105,200,24); 

stepVersionTextField.setEditable(false); 
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JLabel3.setHorizontalAlignment(com.sun.java.swing.SwingConsta  JLabel9.setText("  Organizer"); 

nts. RIGHT);  getContentPane().add(JLabel9); 

JLabel3.setText("Status");  JLabel9.setForeground(java.awt.Color.black); 

getContentPane().add(JLabel3);  JLabel9.setBounds(  1,405, 100, 24); 

JLabel3.setForeground(java.awt.Color.b!ack);  getContentPaneQ.add(organizerComboBox); 
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earliestSTTextField.setBounds(472,305,200,24);  //} } 

finishTimeTextField.setEditable(false); 

getContentPane().add(finishTimeTextField);  //{ { INIT_MENUS 


public  void  setVisibie(boolean  b) 
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menuBar.getPreferredSize().height; 


com.sun.java.swing.JButton  finishTimeButton  =  new  } 

com.sun.java.swing.JButton(); 

//com.sun.java.swing .JTextField  estDurationTextField  =  new  /** 

com.sun.java.swing.JTextFieId();  *  Create  a  step  content  object  and  save  it  in  step.cnt  file 

MyTextField  estDurationTextField  =  new  MyTextFieldQ;  *  under  the  current  step  path.  Then  exit  this  frame 
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int  result  =  JOptionPane.showConfirmDialog(  this,  "step.cnt 

finishTimeButton_actionPerformed(event);  file  will  be  deleted.  Would  you  like  to  continue?", 


"Confirm 

Message", JOplionPane.YES_NO_OPTION,  this.stepVersionTextField.setText((String)stepContent.getStepName()); 

JOptionPane.QUESTION_MESSAGE); 

//result  =  0  ==>  yes  this.statusComboBox.setSelectedItem((String)stepContent.getStatus()); 

//result  =  1  — >  no 


this.predecessorsComboBox.addItem("Current  Selected  List1'); 
public  void  setlnitial(  StepContent  stepContent ){  for(  int  i=0;  i<temp.size();  i++  ){ 

Vector  temp  =  new  Vector();  this.predecessorsComboBox.addItem(temp.elementAt(i)); 

this.selectedPred,addElement(temp.elementAt(i)); 


stepContent.setStatus((String)this.statusComboBox.getSelectedItem()); 

this.priorityComboBox.setSelectedItem("M+stepContent.getPriority());  stepContent.setSkill((Vector)this.selectedSkill); 

stepContent.setSecurityLevel(security); 

this.estDurationTextField.setText('M,H-stepContent.getDuration()); 

■'stepContent.setEvaluation((String)this.evaIuationTextField.gctText()); 
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if(  list.length  >  0 ){ 

stepContent.setStepName((String)this.stepVersionTextField.getText());  for(  int  i=0;  iclist.Iength;  i++  ){ 

this.evaluatorComboBox.addItem(list[i]); 


this.organizerComboBox.addItem(iist[i]);  *  String  s  =  f.getAbsolutePath(); 

this.managerComboBox.addItem(list[i]);  String  subl  =  s.substring(length); 

}  int  index  =  subl .indexOf("\\"); 

}  String  sub2  =  sub  1  .substring(index+ 1 ); 


String  parentPath  -  CASESDIRECTORY.getAbsoIutePath();  *  Launch  SkillTableFrame  to  allows  a  user  to  select  more  than  one 

int  length  =  parentPath. length();  skills 

debug(nPath  length  =  M+length);  */ 

for(  int  i=0;  i<this.atomicsVector.size();  i++  ){  public  void 

File  f  =  (File)  this.atomicsVector.elementAt(i);  skillButton_actionPerformed(java.awt.event. ActionEvent  event) 


(new  SkillTableFrame(this)),setVisible(true); 
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startTimeButton.setEnabled(  false  ); 
deadlineButton.setEnabled(  false ); 
finishTimeButton.setEnabled(  false ); 
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protected  void  processKeyEvent(  KeyEvent  e  ) 


package  Cases;  this.stepDescription  =  stepDescription; 
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this.stepID  =  stepID; 
this.stepName  =  stepName; 


package  Cases;  *  currentLocation  :  make  sure  the  current  step  is  inserted  at  the  right 

position  in  the  history  vector 

import  java.awt.*;  */ 

import  java.util.*;  public  int  currentLocation  =  0; 

import  java.io.*; 
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*  currentlndex  :  monitor  the  position  of  current  step  in  the  history  vector 


JLabel  1  .setHorizontal  Alignment(com.sun.java. swing. SwingConsta 
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com.sun.java.swing .JButton  homeButton  =  new  { 

com.sunjava.swing.JButtonO;  Object  object  =  event.getSource(); 

com.sun.java.swing.JTextField  stepVersionTextField  =  new  if  (object  ==  homeButton) 

com.sun.java.swing.JTextField();  homeButton_actionPerformed(event); 


public  void 

closeButton_actionPerformed(java.awLevent.ActionEvent  event) 
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To  find  which  button  (home,  forward,  or  backward)  should  be  set  .stored  Vector 
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this.currentPath  =  currentPath;  whi!e(  (item  =  br.readLine())  !=  null ){ 

setHistory(selectedltem);  this.storedVector[2].addElement(item); 

this.currentlndex  =  this.history.size()  -  1 ;  } 

searchPath(currentPath) ;  } 
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File  f  =  new  FileCthis.pathName^hePath); 
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@param  v  :  a  vector  of  words  without 
@param  s  :  a  string  is  tokenized 


*  of  available  steps  in  ListDialog  if(  aFile.isDirectoryO  ){ 

*/  j  =  list.length; 

public  void  '  list  =  aFile.list(); 

componentButton_actionPerformed(java.awt.event.ActionEvent  event)  for(  int  k=0;  k<storedVector.length;  k++  ){ 
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*  VersionControl  constructor  with  4  elements 
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this.currentVersion  =  currentVersion;  /** 

this.currentStatus  =  currentStatus;  *  ©return  currentStep  :  current  step  of  this  version  control  object 


A  basic  implementation  of  the  JDialog  class. 
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{  event) 

//  Record  the  size  of  the  window  prior  to  calling  parents  { 

addNotify.  Object  object  =  event.getSourceQ; 


JLabel2.setHorizontalAlignment(com.sunjava.swing.SwingConsta 
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JButton„delete_deleteperson.setBounds(  146,204,96,24);  this.JTextAreal.append("Skill  ID,,+"\t,,+"SkiIl 

N,ame,,+"\t"+"Skill  Level'VNn"); 

this  .JTextAreal  .append(M\nM); 
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public  double  w;  JButton_delete_deleteperson.addActionListener(ISym Action); 

public  Weight  weight;  H) } 

JFrame_manage  p;  } 
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JButton_delete„deleteperson.setActionComrnand("DeIete"); 

getContentPane().add(JButton_delete_deleteperson); 
JButton_delete_deleteperson.setBounds(l  1 1,84,88,24); 
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setTitle("Error");  { 

getContentPane().setLayout(null);  if  (b) 

setSize(3 11,122);  setLocation(50,  50); 


super.setVisible(b);  class  SymAction  implements  java.awt.event.ActionListener 
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com.sun.java.swing.JLabel  JLabeB  =  new 
com. sun.java. swing  .JLabelQ; 
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fComponents  Adjusted  =  true; 


//  Used  for  addNotify  check.  public  void  actionPerformed(java.awt.event.ActionEvent 

boolean  fComponentsAdjusted  =  false;  event) 


C  wU 
o  *3  £ 

a  ~  g 

3^-0 

c8S| 

<L>  > 

8>*,  J 

c  50^ 

5)  O  C3 

S  .2  5 

II  0  3 
g  ii  -2 

ii  < 

X)  w - » 

o  o 

8f 

-O  ^ 

O  h: 


Jg  X  £ 

.12  O  <D 

Hp-I  C«  HH 

K  *—  c/5 

tXQ  c-hh  _,^T* 

o  'arsa 

.2  3^ 
y  *  -  c 

3  >  O 
0  — > 
•ego. 
<  2  « 


246 


class  SymAction  implements  java.awt.event.ActionListener 


JLabel  1  .setHorizontalAlignment(com.sun.java.swing.SwingConsta 
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getContentPane().add(JButton_delete_deleteperson); 
JButton_delete_deleteperson.setBounds(  156, 1 32,76,24); 
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//{ { INIT_CONTROLS 
setTitle("Job  Assignment"); 
getContentPane().setLayout(null); 
setSize(492,532); 


setVisible(false);  JTextArea2.setBounds(0,0,369,105); 

JLabel2.setTcxt("Security  Level"); 

JLabell.setHorizontalAlignment(com.sun.java.swing.SwingConsta  getContentPane().add(JLabe!2); 

nts.CENTER);  JLabel2.setBounds(24, 108, 1 32,24); 

JLabell.setText("Job  Assignment");  JLabel7.setText("Job  ID"); 
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JButton4.setBounds(72,492,372,24); 

JScrollPanel  .setOpaque(true);  //{ { REGISTER.LISTENERS 

getContentPane().add(JScrollPanel);  Sym Action  ISym Action  =  new  SymAction(); 

JScrollPanel.setBounds(72,372,372,108);  JButton4.addActionListener(lSymAction); 

JScrollPanel.getViewport().add(JTextArea2);  JButton  1  .add  ActionListener(lSym  Action); 


JButton2.addActionListener(lSymAction);  public  JFrame_assignjob(String  sTitle) 

JButton3.addActionListener(lSymAction);  { 

JButton5.addActionListener(lSymAction);  this(); 

//} }  setTitle(sTitle); 
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aze:  +person_queue.size());  Insets  insets  =  getlnsets(); 

//cleanpersonJob();  com.sun.java.swing .JMenuBar  menuBar  = 

}  getRootPane() .  get  JMen  uB  ar() ; 

int  menuBarHeight  =  0; 


//  p_q=(Vector)  person_queuex!one();  else{ 

p „q=new  VectorQ;  iff 
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else{  if(month.equals("DecemberM)){ 

if(month.equals("March"))  {  return  12; 

return3;  } 


if(month==6){ 
String  s="June'‘; 
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return  s;  else{ 

}  if(month==12){ 

else{  String  s=" December"; 

if(month— 5){  returns; 

String  s="May";  } 


for(int  i=0;  i<this.p_q.size();  i++){ 
this.grade=0; 

Personnel  p=(Personnel)  p_q.e!ementAt(i); 
Vector  v=(Vector)  p.getSkillQ; 
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if(number  1  —number2&&level  1  >=!e  veI2)  { 
grade++; 


System.out.println(Mnumber2,  Personnel  seachbyid(int  id) { 
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result.setElementAt(min,  i);  void  display2(){ 

}//end  for(//i) 

this.JTextArea2.setText( 
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when  you  add 

//  components  to  the  visual  environment.  It  instantiates 

and  initializes 

//  the  components.  To  modify  the  code,  only  use  code  //{ { REGISTERJLISTENERS 

syntax  that  matches  SymAction  ISymAction  =  new  SymActionQ; 
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this();  menuBar.getPreferredSize(). height; 

setTitle(sTitle);  setSize(insets.left  +  insets.right  +  size.width,  insets.top  + 

insets. bottom  +  size. height  +  menuBarHeight); 


263 


return  9;  } 

}  else{ 

else{  '  if(month— 3){ 

if(month.equals(,,October,,)){  String  s-’March"; 


} //end  sort  job_queue.setElementAt(earlist,  i); 
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getdate(deadl);  this.year=0;  this.month=0;  this.date^O; 

yl=0;  ml=0;  d  1=0;  StringTokenizer  st  =  new  StringTokenizer(date,' 

y  I=this.year;  ml=this. month;  d  1  =this.date;  st.hasMoreTokens(); 

tmp=eariist;  String  s=new  String(st.nextToken()); 
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}//end  sortbylaxityO  tmp=max; 

max=step  1 ; 

//sortbyMinD_MinE  job_queue.setElementAt(tmp,  j); 
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sortbypriorityi 

public  void  focusGained(java.a\vt.event.FocusEvent  datavaluQ; 


C/2  ”  *—  J 
3  O  O 
^  ed  03  ; 
O  .>  .>  . 
u.  u* 

£  &  a 

3 

G. 


*  *TT  3  — 

~  S  •- 

-C  '  '  J~  C 

o  “  Q  3 

"O  C  >  O 

y  s  J  - 
j  j  as 
S.S.J}  w 

•D  -O  ■§  W) 

'3  *5  C  £ 

>  >  T3  .3 


X)  X)  X)  -D 
3  3  3  3 

>  a  a  a  a 


^  o 

■-  *c  -9 

*  !>  Cd 

w  C/3  N 

.  S  g  I 

**  *  o  -S,  <5 

n=  £  ^  c  oo 

G  £  >  3  o 

3  cd  C3  c/3  .X 

C3  s  s  C  d 

>  >  >  s  > 


O  O  O  O  O 

a  a  a  a  a 
E  £  E  £  E 


J>  §> 
£ 

+J  efl 

^  7;  d 
(D  _d 

S  fe  .£> 

~  W  C 

^  ?  o  3 

3  d  d  .3  M 


d  d  C 

>  >  S 


d  d  d  d 


o  o  o  o  o 

D.O.O-D-Q- 

E  £  E  E  £ 


o  a>  c 

W5  "O  — 

h  «  XT 


>  X>  Cu  &0 
*C  3 


271 


public  Result()  { } 


package  JobSchedule; 
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